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Abstract 
 
Alzheimer’s disease is a progressive brain disorder that affects a 
person’s memory and cognitive functioning ability.  Millions of Americans 
are currently suffering from this disease and the number will continue to grow 
as life expectancy increases for the general population.  There is currently no 
cure for Alzheimer’s disease and treatment options are limited.  Therefore, it 
is necessary to investigate new ways to improve the quality of life and care 
provided for these individuals.  Research in music therapy has generated 
promising results suggesting that music can be an effective intervention when 
caring for Alzheimer’s patients.   
The purpose of this study was to determine the effects of live and 
recorded music presentation on stimulated behaviors in individuals with 
Alzheimer’s disease.  Sixteen persons with moderate to moderately-severe 
stage Alzheimer’s disease residing in a long-term care facility were 
participants in this study.  Each participant was exposed to two sessions of 
familiar American folk music.  For one session the music was presented using 
a recording of a pianist.  For the other session, a performer with a keyboard 
was present.  Agitated and stimulated behaviors of the participants were 
observed and recorded using SCRIBE observation software and a modified 
version of the Agitated Behavior Scale.  For the majority of participants, no 
significant difference in agitation and stimulation levels was found between 
the two conditions.  Implications of these results for activity programming in 
residential care facilities are discussed.   
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 I have a learned a great deal from the experience of completing an 
undergraduate thesis and I commend you for your ambition, attempting to do 
the same.  As you begin this process, I would like to pass on some of words of 
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? Two years may seem like a long time, but it will pass quickly, so use it 
wisely. 
? If you are planning a research study involving human subjects, begin 
the process of applying to the Institutional Review Board as soon as 
possible.  You may encounter some delays before getting approved, so 
leave time to accommodate if this happens. 
? If you have decided to take on this considerable task in addition to 
your major, you must have a good reason.  Be sure to remind yourself 
of this reason frequently, especially when you encounter obstacles.  It 
is easy to get discouraged, so stay focused on the big picture.   
? Don’t get so caught up in working on your thesis that you forget to 
enjoy your junior and senior years of college!  Make time to have 
some fun! 
 
Good luck! 
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Introduction 
 I was sixteen when my grandmother was diagnosed with probable 
Alzheimer’s disease.  My grandfather had passed away the year before and 
both he and my grandmother had always been supportive of my musical 
endeavors.  Later that year, my grandmother purchased me a new flute, since I 
had outgrown my used student model.  I brought my flute with me every time 
I went to visit her and enjoyed playing for her all the new music I had learned.   
As her memory began to fade she often called me by one of my sisters’ 
names, but she never forgot to ask about my music.  She moved in with us 
when her memory lapses and anxiety made it impossible for her to live alone.  
When her agitation levels rose, I would invite her to come in and listen while I 
practiced.  She calmed down and sat, listening attentively while I played and 
always had a compliment or words of encouragement ready when I finished a 
piece.   
Sadly, the day came when the disease had progressed to where we 
could no longer care for her on our own.  I often brought my flute to the 
nursing home and played in her room.  Many of the other residents would 
wander in and listen, intrigued and relieved, momentarily, of their anxiety and 
confusion.  I eventually began setting up in the common areas and playing for 
anyone who cared to listen.  I was amazed by the power of the music to calm 
my audience and refocus their compulsively anxious thoughts.  These calming 
effects were not limited to the residents of the nursing home, but extended 
also to the nursing staff who always expressed their appreciation.   
v
 Inevitably, my grandmother no longer recognized me, but when I 
played, there was still a glimmer in her eye that she knew I was someone 
familiar.  I will never forget the day I went to play for her, long after I gave up 
hope that she might recognize me.  When I finished playing, she came over, 
put her arm around me and said to another resident, “this is my precious 
granddaughter.”   
 After playing for the residents of the nursing home, I always felt as 
though I had at least provided them a few moments of comfort.  However, I 
always wished that I could somehow do more.  These experiences served as 
the inspiration for my Honors thesis project.       
vi
Review of Literature 
 
Overview of Alzheimer’s Disease 
 It is estimated that 4.5 million Americans suffer from the form of 
dementia known as Alzheimer’s disease.  This number has doubled since 1980 
and, unless a cure is discovered, the number could reach 11.3 to 16 million by 
2050 (Alzheimer’s disease statistics fact sheet, 2005).  Alzheimer’s disease is 
a progressive brain disorder that affects a person’s memory and cognitive 
functioning.  Persons suffering from this disease gradually lose their ability to 
learn, reason, make judgments, communicate, and perform daily activities 
(Alzheimer’s disease fact sheet, 2004).   
 In addition to cognitive symptoms that disrupt memory, language, and 
reasoning, behavioral symptoms of Alzheimer’s disease include personality 
changes such as irritability, anxiety, and depression.  In the late stages of the 
disease, additional behavioral symptoms often include sleep disturbances, 
agitation, physical and verbal aggression, paranoia, delusions, restlessness, 
and emotional distress.  At this stage, due to the emotional stress of dealing 
with these behavioral symptoms it is often more difficult for family caregivers 
than for the person suffering from the disease (Behavioral and psychiatric 
Alzheimer’s symptoms fact sheet, 2005).   
   Progression of Alzheimer’s disease has been categorized into seven 
stages. These act as a general guideline of expectations for persons living with 
the disease and their loved ones.  During Stage 1, “no cognitive impairment,” 
individuals do not exhibit any symptoms.  In Stage 2,  “very mild decline,” 
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individuals experience some minor memory lapses, but the disease still cannot 
be diagnosed by a medical examination.  Early stage Alzheimer’s can be 
diagnosed in some individuals who exhibit symptoms of Stage 3, “mild 
cognitive decline.”  These symptoms of memory decline include:  difficulty 
remembering names of new people, difficulty retaining material after reading, 
misplacing valuable objects, and decreased ability to organize.  It is at this 
stage that symptoms become noticeable to friends and family members.  Stage 
4, “moderate cognitive decline,” is categorized by decreased knowledge of 
recent events and memory of personal history, as well as decreased ability to 
perform complex tasks and mental arithmetic.  Individuals at this stage also 
may begin to become withdrawn and unresponsive in social situations (Stages 
of Alzheimer’s disease fact sheet, 2005).   
 During Stage 5, “moderately-severe cognitive decline” individuals 
with Alzheimer’s disease suffer from major memory gaps, and further 
decrease of cognitive functioning.  Assistance with daily activities is often 
needed, such as choosing season-appropriate clothing.  At this stage, help with 
eating and using the toilet is usually not required.   When individuals 
experience “severe cognitive decline” they have reached Stage 6 of 
Alzheimer’s disease.  This stage is marked by personality changes and the 
emergence of behavioral symptoms.  Increasingly more demanding personal 
care needs cause many family caregivers to place the affected individual in a 
long-term care facility during this stage.  The final stage of the disease, Stage 
7, is the point where the individual reaches “very severe cognitive decline.”  
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Affected individuals lose the ability to control movement, speak, and respond 
the their environment.  These symptoms are often worsened by the use of 
sedative anti-anxiety medication (Stages of Alzheimer’s disease fact sheet, 
2003). 
 The cause of Alzheimer’s disease is unknown, but the risk of 
developing the disease increases with age, particularly by the age of 85.  
Family history has also been shown to increase the likelihood of developing 
Alzheimer’s.  While it is possible to develop the disease as early as the age of 
30 or 40, the most common type develops after the age of 65.  This type of 
Alzheimer’s, referred to as late-onset Alzheimer’s disease, is the focus of this 
study. While medical examinations and a series of tests can be used to give a 
probable diagnosis of Alzheimer’s disease, a definite formal diagnosis can 
only be given following an autopsy  (Alzheimer’s disease fact sheet, 2004).  
Therefore, for the purposes of this study, any reference to Alzheimer’s disease 
is intended to mean a probable diagnosis of Alzheimer’s disease.  
 Currently there is no cure for Alzheimer’s disease and treatment 
options are limited.  Some medications exist that may delay memory loss, but 
only temporarily.  There are also medications that can be used to treat anxiety 
and emotional symptoms.  Unfortunately, none of these treatment options are 
ideal or permanent.  With the Alzheimer’s population increasing rapidly and 
limited treatment options available, the necessity to investigate new treatment 
options in addition to, or in place of, medication has become the focus of 
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many research studies in fields such as occupational, exercise, art, and music 
therapies. 
Use of Music Therapy to Stimulate and Reduce Anxiety/Agitation 
 The role of music as a stimulus to increase task performance has been 
studied using a variety of subject populations.  Some researchers have focused 
their attention on the effect of music upon children.  For example, Burleson, 
Center, and Reeves (1989) concluded that using background music with 
autistic and schizophrenic children has been shown to increase accuracy of 
task performance.  A possible reason for this effect may be that the music acts 
as a mask to cover any extraneous sounds that may cause distraction.  
A study conducted to examine the effect of auditory stimulation on 
arithmetic performance in children diagnosed with Attention Deficit 
Hyperactivity Disorder found that accuracy was increased when preferred 
music was playing in the background.  Subjects were also exposed to 
background speech and silence conditions, but accuracy was highest under 
music conditions (Abikoff, Courtney, Szeibel, & Koplewicz, 1996).   
 When compared with medical play therapy, music therapy has been 
found to be more effective in helping children to verbalize their feelings about 
hospitalization in order to help them cope with the trauma.  A study by 
Froehlich (1984) tested seven variables.  These variables were sex, age, 
socioeconomic status, length of present hospitalization, session interruptions, 
type of illness and related number of prior hospitalizations, and prior 
involvement in the established program to help children cope with the stress 
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of hospitalization.  For all of the variables, the use of music therapy revealed 
significantly more verbalizations with greater detail than did medical play 
therapy.  
 Researchers have also investigated music therapy techniques with 
elderly persons. For instance, Otto, Cochran, Johnson, and Ann Clair (1999) 
found no significant difference in the level of task engagement for elderly 
persons in residential care when using preferred background music versus 
non-preferred background music or no music. However, the results of the 
study do suggest that the presence and type of background music may 
influence the behavior of the music therapist and in turn affect the behaviors 
of the subjects both positively and negatively.  
 Studies in music therapy have shown that music can be an effective 
treatment for relieving symptoms of depression and anxiety in a variety of 
subjects including children, adults, the mentally disabled, the elderly, and the 
chronically ill.  Boldt (1996) found the use of music to increase relaxation and 
comfort levels of bone marrow transplant patients.  In the same study, music 
was also found to have a stimulating effect by increasing endurance levels 
during exercise sessions for subjects participating in the study on a long-term 
basis. 
 Music has also been shown to reduce anxiety levels of women in 
preoperative care for breast biopsies (Haun, Mainous, & Looney, 2001).  
Anxiety levels were tested using the STAI (a self-report study), blood 
pressure, heart rate, and respiratory rate.  The STAI results and respiratory 
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rates were found to be significantly lower for patients exposed to music during 
preoperative care. 
 A similar study by Chetta (1981) was conducted to test the effects of 
music therapy on preoperative anxiety in 75 children ages three to eight years.  
When music therapy was present along with an explanation of the operation 
procedure the night prior to the operation, anxiety levels were significantly 
reduced.  An even greater reduction of anxiety was found when music therapy 
was provided the night before as well as immediately before the operation.  
Specifically, anxiety related to the administration of preoperative medication 
was addressed. 
 A study of 40 children between the ages of zero and seven years 
(Malone, 1996) suggests that the use of live, age-appropriate music can be 
beneficial in reducing stress levels during needle insertion procedures in the 
emergency room.  The music, along with encouraged subject participation, 
was intended as a distraction from the procedure.  Parents and hospital staff 
reported very positive opinions of the program and both expressed that the 
music helped to soothe them as well as the children.  
 Hernandez-Ruiz (2005) studied the effects of music therapy on anxiety 
levels and sleep patterns of abused women in shelters.  The music was 
individualized and paired with progressive muscle relaxation.  A significant 
reduction in anxiety levels was found, as well as an improvement in sleep 
patterns, but to a lesser degree. 
6
 Several studies have been conducted examining the effects of music on 
relaxation before and during labor.  Clark, McCorkle, and Williams (1981) 
tested the effectiveness of a six-session music therapy program prior to labor 
and delivery.  The program involved the selection of preferred music and 
instruction in various relaxation techniques while listening to the music.  
Women who participated in this study reported significantly more positive 
feelings about their childbirth experience, particularly in relation to feelings of 
support, anxiety, and levels of pain and discomfort when the music and 
relaxation techniques were used.   
 Hanser, Larson, and O’Connell (1983) used music in conjunction with 
Lamaze breathing and relaxation techniques.  Music was chosen on a personal 
preference basis in order to help guide rhythmic breathing and provide an 
auditory focal point to draw attention away from the pain of labor.  Of the 
seven mothers who participated, 100 percent displayed fewer pain responses 
during labor when the music was playing and 71 percent claimed the music 
aided with relaxation.   
Agitated Behavior Scale 
 Dr. John D. Corrigan of Ohio State University developed the Agitated 
Behavior Scale (ABS) in 1989.  It was originally developed to measure 
agitation during recovery from acquired brain injury.  The 14-item scale was 
validated by Corrigan (1989) and “found to have appropriate levels of inter-
rater reliability, internal consistency and concurrent validity (275).”  
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 Since its development, the scale has proven useful for measuring 
agitation in other populations as well as with patients recovering from 
acquired brain injury.  This includes the population of Alzheimer’s disease 
patients.  Validity (.73) and reliability (.84) of the Agitated Behavior Scale for 
measuring agitation in Alzheimer’s patients was established by Mungas, 
Weiler, Franzi, & Henry in 1989.  In 1995, Tabloski, Mckinnon-Howe, and 
Remington found the ABS to be “satisfactory for rating level of agitation by 
quantifying frequency of 14 disruptive behaviors (13).”   
 In 1996, Corrigan, Bogner, and Tabloski compared agitation of brain 
injury patients with agitation of Alzheimer’s patients using the ABS.   Their 
“findings provide initial support for the hypothesis that the manifestation of 
agitation is similar across affected populations (20).”  In addition, the ABS 
was used in a study that examined the effects of music therapy on agitation in 
Alzheimer’s patients.  The scale was used in this case because clinical training 
and experience are not required for raters to achieve reliable results (Brotons 
& Pickett-Cooper, 1996).  Further research was conducted in 1999, which 
concluded that the ABS is a reliable instrument for measuring agitation in 
both brain injury patients as well as in persons with dementia (Bogner, 
Corrigan, Strange, & Rabold, 1999).   
 For the purposes of this study, the Agitated Behavior Scale has been 
modified to include stimulated behaviors resulting from listening to music.  
The added stimulated behaviors were chosen based on previous research as 
well as observations by the researcher during six months of visits prior to data 
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collection.  In his study of the “Effect of Presentation and Accompaniment 
Styles on Attentional and Responsive Behaviors of Participants with 
Dementia Diagnoses,” Groene (2001) recorded the following 10 behaviors:  
singing, attention before, leaving before, reading the lyrics, nods before, 
compliments before, attention after, compliments after, nods after, and 
applause.  In another study involving music therapy and Alzheimer’s patients, 
observed and recorded behaviors included: attention, short and long-term 
memory, language, social interaction, affection, and attitude (Brotons, 2003).   
Music Therapy for Dementia and Alzheimer’s Disease 
 A review of literature conducted by Koger, Chapin, and Brotons 
(1999) concluded that music therapy can be an effective intervention when 
caring for Alzheimer’s patients.  This conclusion is in agreement with the 
findings of an earlier review of literature by Brotons, Koger, and Pickett-
Cooper (1997) involving research conducted from 1985 to 1996.  Koger et al. 
(1999) attempted to determine if certain variables in music therapy tended to 
produce similar results.  The variables considered included type of 
intervention (active or passive), music presentation (live or recorded), 
therapist training (music or other), dependent variable (behavioral, social, or 
cognitive), and length of treatment.  A consistent relationship between any of 
these variables was not found, so it could not be determined whether one or 
more variables are more effective than others when treating Alzheimer’s 
patients.  Some consistent patterns in behavior were found, however.  These 
behaviors include improved social behavior (participation in group singing, 
9
socializing, and vocalizing), decreased wandering and restlessness during 
meals, and reduction of agitated behaviors, particularly during bathing.   
 Music has been shown to be useful in aiding memory in persons with 
dementia and probable diagnoses of Alzheimer’s disease.  In a study 
comparing recall of both familiar and new songs and spoken texts, 
Alzheimer’s patients were able to recall a much higher percentage of the 
words from the familiar song than from the familiar text.  When presented 
with a new song and text, recall of the words to the new song was much 
higher than with the new text as well (Prickett & Moore, 1991).    
Reminiscence music therapy was found to have a positive effect on 
depressive symptoms in 20 elderly persons diagnosed with some type of 
dementia.  Music from the period between the 1890s and 1930s was chosen 
for its likelihood of being familiar to the generation being studied.  The music 
was performed live using an acoustic guitar and depressive symptoms were 
measured using the Cornell Scale for Depression in Dementia.  Results of the 
study showed a significant decrease in depressive symptoms in those 
participants who received five days of music therapy sessions.  Facility staff 
members also reported a dramatic improvement in mood and interactive skills 
during and after the music therapy sessions.  The reminiscence music therapy 
design using familiar songs was determined to be an effective intervention for 
dementia patients who exhibit symptoms of depression (Ashida, 2000).   
 One of the most difficult challenges associated with caring for 
Alzheimer's patients is dealing with high levels of anxiety and agitation. 
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Casby and Homl (1994) examined the effectiveness of using music to help 
alleviate these symptoms. They used a three single-subject design to 
determine the effects of music on repetitive disruptive vocalizations in 
Alzheimer's patients living in a long-term care facility. The study focused on 
the effects of music versus no music as well as the effects of classical and 
favorite music specifically. For the subject receiving classical music and 
favorite music and the subject receiving just favorite music, a decrease in 
repetitive disruptive vocalizations was observed. No significant change was 
observed for the subject who only received classical music. Anti-anxiety 
medication was an uncontrolled factor in this study, which may have affected 
the results.  
 Assisting with bathing and at meal times can be two of the most 
challenging tasks faced by caregivers of Alzheimer's patients.  These activities 
are often associated with the highest levels of agitation, particularly physical 
and verbal aggression, avoidance, and hiding.  Thomas, Heitman, and 
Alexander (1997) conducted a study involving 14 residents of a long-term 
care facility diagnosed with Alzheimer' disease.  Their study found that music 
was effective in reducing physical agitation and delaying the onset of more 
severe aggressiveness during bathing.  No significant change was observed in 
the symptoms of verbal aggression, avoidance, or hiding, however.  
 A study involving 19 residents of a long-term care facility diagnosed 
with moderately severe to severe Alzheimer's disease found that music had a 
quieting effect on the majority of participants as evidenced by a decrease in 
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agitated vocalizations and interactions (Sambandham & Schirm, 1995).  
Immediately following music sessions, an increase in social interactions was 
observed.  Also, some of the participants with the most severe cognitive 
impairments exhibited improvements in memory and ability to recall simple 
facts such as the day of the week, place of residence, and birth date.  
 Brotons and Pickett-Cooper (1996) studied the effects of music 
therapy on agitation levels in 20 nursing home residents diagnosed with 
Alzheimer’s disease.  A variety of music therapy activities, including singing, 
playing instruments, movement, games, and improvisation, were used 
depending on the functioning level of each participant.  Results indicated that 
participants were significantly less agitated during and after music therapy 
sessions than before the sessions.  A comparison of the musical backgrounds 
of each participant and the changes in agitation level recorded showed no 
correlation between the two. 
 In 2003, Brotons conducted a pilot project designed to introduce music 
therapy as a possible intervention with Alzheimer’s patients and their family 
caregivers in Spain.  Results showed an increase in attention span and 
spontaneous social interactions, an improvement in language and memory, 
and a more relaxed and pleasant attitude for participants diagnosed with 
Alzheimer’s disease.  All family caregivers who participated expressed that 
the intervention helped them to relax and provided a therapeutic outlet to 
express their feelings.   
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 A study examining effects of different types of therapists and music- 
related activities on responsiveness in Alzheimer’s patients was conducted by 
Groene, Zapchenk, Marble, & Kantar (1998).  Seven subjects with a diagnosis 
of moderate to severe stage Alzheimer’s disease participated in 16 sing-along 
sessions with a music therapist playing guitar and 13 exercise sessions with an 
occupational therapist using a recording.  Results indicated a better response 
to the exercise sessions requiring a motor response than the sing-along 
sessions requiring a verbal response.  These results suggest that musical 
activities requiring motor responses may be more beneficial for patients in 
later stages of the disease and that a trained music therapist may not be 
necessary to use music in a beneficial way when caring for these patients.   
 Clair (1996) was successful in eliciting responses from very late stage 
dementia patients using music as a stimulus.  Subjects were exposed to 
periods of singing, reading, and sitting in silence during four sessions with a 
music therapist.  At first, response was highest when singing familiar songs, 
but over time many of the subjects displayed increased responsiveness to the 
other two conditions as well.  Results indicate that the singing stimulus could 
have elicited additional responses during reading and silence as well by first 
increasing the awareness and comfort level of the subject.   
 Pollack and Namazi (1992) compared social and nonsocial behaviors 
of moderately to severely impaired Alzheimer’s patients before and after 
participation in individualized music therapy sessions.  Eight subjects 
participated and all displayed an increase in social behaviors and a decrease in 
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nonsocial behaviors after the music therapy sessions.  Increased verbal and 
nonverbal interaction during the sessions with the music therapist is thought to 
have acted as the stimulus for these behavioral changes.    
 A study involving 10 residents of an Alzheimer’s unit in a nursing 
home examined the effect of group singing therapy on stimulating social 
behaviors.  All participants were estimated to be in the middle stages of the 
disease.  Compared with baseline discussion sessions, a significant increase of 
physical and social behaviors was recorded during and after group singing 
therapy sessions.  Furthermore, an increase in verbal participation was 
observed during group singing sessions (Millard & Smith, 1989).    
 Providing exercise programming is an important part of caring for 
Alzheimer’s patients in long term care facilities.  It has been shown that music 
is effective in increasing responsiveness and stimulating participation in 
exercise and movement activities.  Building on previous research in this area, 
Cevasco and Grant (2003) attempted to determine if participation levels in 
exercise activities vary with instrumental music, vocal music, and exercise 
activities involving playing instruments with both instrumental and vocal 
music.  Twelve subjects diagnosed with early to middle stages of Alzheimer’s 
disease participated in the study.  Cevasco and Grant found that stimuli and 
activities involving instrumental music resulted in more participation than 
those involving vocal music.  Participation was greatest for exercise sessions 
with instrumental music, but without the use of instruments.  It is possible that 
the combination of exercises and manipulation of instruments was too 
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complicated for some of the participants in later stages of the disease, 
resulting in the ineffectiveness of using instruments as a part of the exercise 
activities. 
 Robert Groene (2001) studied the effects of music on stimulated 
behaviors in participants diagnosed with dementia.  The specific variables 
tested were presentation style (live or recorded) and accompaniment style 
(simple versus complex).  Participants consisted of eight residents of an urban 
long-term care facility diagnosed with moderately-severe to severe dementia.  
Music selection consisted of familiar songs including:  “Amazing Grace,” 
“Battle Hymn of the Republic,” “He’s Got the Whole World in His Hands,” 
“Home on the Range,” “My Bonnie Lies Over the Ocean,” “Take Me Out to 
the Ballgame,” “When the Saints Go Marching In,” and “You Are My 
Sunshine.”  Participation during live music sessions was significantly higher 
than during recorded sessions.  Also, occurrence of attentional and responsive 
behaviors, including reading lyrics, applause, and compliments, were 
significantly higher with more complex accompaniment styles.  Overall, live 
sessions with complex accompaniment styles produced the best results.    
 The purpose of the present study was to determine whether live and 
recorded musical presentation affect behavior differently in individuals 
diagnosed with moderate to moderately severe Alzheimer’s disease.  
Participants were exposed to familiar American folk music while the 
researcher recorded the agitated and stimulated behaviors they exhibited.  
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Procedure 
 The participants (N=16, 10 female and 6 male) were residents of a 
local adult home for people suffering from dementia.  All residents of the 
facility have been diagnosed with moderate to moderately severe (Stage 5 
and 6) Alzheimer’s disease.  Participants were selected from a pool of 48 
residents by the facility’s Activities Director.  The only factor that 
influenced the selection of a participant was the probability that the resident 
would be available to participate in two consecutive study sessions.  If this 
was not the case, another individual was chosen.     
 Several different long-term care facilities were considered for this 
study.  The decision to use the chosen facility was based largely on the fact 
that no anti-anxiety medication was currently being used with its residents.  
Many of these medications are highly sedative and therefore would not only 
affect agitation levels, but stimulation levels as well.  Out of all facilities 
evaluated for their potential use, this was the only available facility with a 
self-contained Alzheimer’s care unit.    
 Before the researcher arrived for each session, participants were to 
be seated in the activities room, which served as the setting for the study.   
Refer to Appendix A for a diagram of the activities room and set up for the 
study.  In a few cases, a participant was not present when the researcher 
arrived.  This was remedied by the Activities Director, who would retrieve 
the participant before a session began.  In the event that the participant did 
not want to participate in the activities, or was unable to attend for another 
reason, the researcher excused the participant and no data was collected.  
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The activities room functioned as a familiar environment for all participants 
since a variety of their activities took place there each day.   During all 
sessions for the present study there were on average 15 to 20 residents in 
the activities room.  Only four were chosen to participate in any given 
session where data was collected.   
 Since the participants were unable to give written consent to 
participate in the study, a consent form was signed by the Corporate 
Operations Manager, acting as their responsible party.  Participants were 
asked by the researcher to give oral consent prior to each session using a 
predetermined script.  Participants were free to decline or leave the 
designated observation area at any time during a session where data was 
collected.  
 The study consisted of eight thirty-minute sessions that were 
conducted over a four-month period.  The sessions were all held in the 
afternoon during the regular activities period at the care facility.  
Participants were observed in groups of four and each group was observed 
for two sessions on consecutive days.  Due to scheduling conflicts, the 
fourth group was observed on two days with a day in between.  For one of 
the two sessions the musical selections were presented via a pre-recorded 
compact disc played over a laptop computer.  The second session presented 
the musical selections in the same manor as the first but there was also a 
pianist with keyboard silently playing along to the recording.  The pianist, 
although not actually playing the music, gave the impression that she was 
performing the music live.   Both sessions, no matter their order, utilized a 
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recording of the exact performance and order of chosen musical selections 
heard by the participants.  This design element ensured no variability based 
on differences in musical performance, but instead allowed the study to 
focus on the independent variable being the presence, or absence, of the 
performer.  In an attempt to control for order effect between sessions, four 
of the participants experienced the recording-only session first and 
performer session second, while the other twelve participants experienced 
the two sessions in the reverse order.  The researcher intended to have half 
of the participants experience the recorded session first, but scheduling 
conflicts prevented this from happening.   
 Participants were asked to listen to twenty minutes of American folk 
music played from a compact disc recording of a piano performance.  The 
recording included five seconds of silence between each musical selection 
to allow for applause and give the performer time to turn the page of the 
sheet music.  This silence was also intended to limit the amount of 
interaction participants had with the performer sitting at the keyboard.  The 
musical selections, “played” or heard by participants, were presented in the 
same order for every session in which data was collected.  The music 
selections on the pre-recorded compact disc were chosen from “Get 
America Singing…Again! Vols. 1 (1996) and 2 (2000),” a publication 
compiled by the Music Educators National Conference.  Musical selections 
included in this publication were chosen through examination of the results 
of a nationwide survey of music education professionals entitled “Great 
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Songs Every American Should Know.”  A list of the music selections on the 
pre-recorded compact disk is included in Appendix B.      
 While the musical selections were being heard, the researcher 
observed the participants and recorded their specified behaviors.  
Participants were also observed for five minutes after the music session was 
completed to record their general interactions with each other.  Data was 
collected in three forms.  First, using a computer and SCRIBE (Simple 
Computer Recording Interface for Behavioral Evaluation) observation 
software to record behaviors and their durations across real time.  See 
Appendix C for SCRIBE observation template.  Second, on paper using the 
Agitated Behavior Scale (Corrigan, 1989) to record the presence or absence 
of specific behaviors.  The researcher for the present study modified the 
Agitated Behavior Scale to include positive stimulated behaviors as well as 
those behaviors included in the original scale. This adapted version is 
referred to as the Stimulated Behavior Scale from this point forward.  This 
form was completed for each participant at the conclusion of each session 
where data was collected (refer to Appendix D for example form).  Third, 
with an audio tape recorder that the researcher used to record details of her 
observations so that they could be referred to later on when examining 
collected data.  These data collected through the audiotape was not used in 
the data interpretation stage of the current study because of the inability to 
hear the researcher’s comments over other environmental sounds picked up 
by the microphone.   
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There was a trained second observer present at all sessions for 
reliability purposes.  This individual observed and recorded data in the same 
manner as the lead researcher.  Once the music was finished, the 
participants were thanked by the researcher for listening and excused to 
their next daily activity.   
Equipment 
 Data was collected on two Macintosh iBook laptop computers with 
OS 9.0 operating systems.  SCRIBE version 3.0.1, was the observation 
software used to record behaviors in real time.  The software was developed 
by Robert A. Duke and Yasser Farra.  Two General Electric Fast Playback 
micro cassette voice recorders were used to record researcher’s comments 
during data collection sessions. 
  The pre-recorded compact disk was played using the 
Windows Media Player program on a Gateway 4520GZ laptop computer.  
The volume was amplified through a Harmon/Karden HK195 multi-media 
speaker system.  For live presentation sessions, the musical “performer” 
used a Yamaha p80 electronic keyboard to give the illusion of a live, real-
time performance.   
 
20
Results 
 Of the 16 participants in this study, only 14 (9 women and 5 men) 
were included in the data analysis.  Two of the participants’ data were not 
included in the analysis due to their absence from one of the two required data 
collection sessions.  Data was collected using SCRIBE observation software, 
which allowed researchers to record selected behaviors in real-time.  Data for 
frequency of behavior and total time engaged in behaviors were used in the 
analysis.  Data was also collected using the Stimulated Behavior Scale, the 
scale adapted from the Agitated Behavior Scale (Corrigan, 1989) by the 
researcher of the present study.  The scores generated from this tool reflect the 
degree of agitation and/or stimulation present for participants during each 
session where data was collected. 
 Reliability was calculated for 79% of the total data collected by 
SCRIBE.   A reliability of 0.96 was calculated between the two observers’ 
data factoring in a two second tolerance (p<.02).  This tolerance was allowed 
to compensate for possible delays resulting from the use of the touch-pad 
cursor on the Macintosh laptop computers.  Reliability was calculated across 
100% of the Stimulated Behavior Scale data and was calculated to be 0.74.   
 Main Summaries generated using the SCRIBE observation software 
were used to analyze individual and group participant data.  These summaries 
for individual participants are included in Appendix E.   
21
Table 1.1 shows a comparison of the total frequency of stimulated and 
agitated/non-stimulated behaviors for all participants. Only very minor 
differences were found between the two conditions.   
Table 1.1 
Total Frequencies of Behaviors for All Participants 
Behaviors Live Recorded 
Stimulated 376 368 
Agitated/Non-stimulated 118 115 
_______________________________________________________________ 
Table 1.2 shows frequencies labeled specifically according to type of 
stimulated or agitated/non-stimulated behavior.  Results were almost identical 
for live and recorded sessions, with the exception of movement behaviors, 
which during live sessions occurred nearly twice as often.     
Table 1.2 
Total Frequencies of Behaviors by Type for All Participants 
 
_______________________________________________________________ 
Behaviors Live Recorded 
Attentive 177 179 
Movement 65 35 
Singing 103 106 
Singing with movement 31 32 
Inattentive 112 113 
Agitated 6 2 
Table 1.3 shows frequency for each observed behavior for all 
participants.  Substantial differences were found only for clapping/snapping, 
tapping feet, irrelevant talking, and inattentive behaviors.  Clapping/snapping, 
tapping feet, and inattentive behaviors were observed more frequently during 
live sessions.  Irrelevant talking was found to be less frequent during live 
sessions.      
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Table 1.3 
Total Frequencies of Individual Behaviors for All Participants 
 
Behavior Live Recorded 
Attentive Behaviors   
Listening/Watching 148 142 
Listening/Smiling 12 13 
Comment/Questions 17 24 
Movement Behaviors   
Clapping/Snapping 12 2 
Tapping feet 44 25 
Dancing/Moving 9 8 
Singing Behaviors   
Humming  6 2 
Singing syllables 11 6 
Singing lyrics 85 92 
Singing with others 1 6 
Singing and Movement Behaviors   
Humming with movement 0 0 
Singing syllables with movement 1 0 
Singing lyrics with movement 26 25 
Singing and moving with others 4 7 
Inattentive Behaviors   
Sleeping 14 14 
Irrelevant talking 26 44 
Inattention 72 55 
Agitated Behaviors   
Wandering 4 2 
Crying 0 0 
Agitated comments 0 0 
Physical aggression 2 0 
_______________________________________________________________ 
 Table 2.1 shows total time spent engaged in stimulated and 
agitated/non-stimulated behaviors for all participants.  All times given are out 
of a possible 4 hours, 53 minutes and 18 seconds.  Both a slight increase in 
stimulated behaviors and a decrease in agitated/non-stimulated behaviors were 
calculated for the live sessions.   
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Table 2.1 
Total Time of Behaviors for All Participants  
Behavior Live Recorded 
Stimulated 2:40:01 2:31:05 
Agitated/Non-stimulated 2:13:17 2:22:13 
 
Note. All times are out of a possible 4:53:18. 
 Table 2.2 shows total time of behaviors for all participants categorized 
by type.  Attentive and movement behaviors occurred slightly more often 
during live sessions.  Singing and singing with movement behaviors were 
observed more often during recorded sessions.  The most significant 
difference was for agitated behaviors, which occurred less often during live 
sessions.   
Table 2.2 
Total Time of Behaviors by Type for All Participants  
Behavior Live Recorded 
Attentive 1:33:47 1:17:50 
Movement 0:15:38 0:11:31 
Singing  0:40:00 0:45:38 
Singing with Movement  0:10:36 0:16:06 
Inattentive 2:08:34 2:10:26 
Agitated 0:04:43 0:11:47 
 
Note.  All time are out of a possible 4:53:18. 
 
 Total time of each observed behavior for all participants is displayed 
in Table 2.3.  The largest time differences were found for listening/watching, 
singing lyrics, sleeping, irrelevant talking, inattention, and wandering.  
Listening/watching and inattentive behaviors were observed more often 
during live sessions.  Singing lyrics, sleeping, irrelevant talking, and 
wandering were all observed to a greater degree during recorded sessions. 
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Table 2.3 
Total Time of Individual Behaviors for All Participants  
Behavior Live Recorded 
Attentive Behaviors   
Listening/Watching 1:28:05 1:11:12 
Listening/Smiling 0:03:51 0:02 
Comments/Questions 0:01:51 0:03:59 
Movement Behaviors   
Clapping/Snapping 0:01:36 0:00:12 
Tapping feet 0:11:39 0:09:06 
Dancing/Moving 0:02:23 0:02:13 
Singing Behaviors   
Humming 0:01:01 0:00:23 
Singing syllables 0:01:39 0:00:47 
Singing lyrics 0:36:55 0:43:05 
Singing with others 0:00:25 0:01:23 
Singing with Movement Behaviors   
Humming with movement 0:00:00 0:00:00 
Singing syllable with movement 0:00:05 0:00:00 
Singing lyrics with movement 0:09:39 0:12:39 
Singing and movement with others 0:00:52 0:03:27 
Inattentive Behaviors   
Sleeping 0:20:49 0:37:37 
Irrelevant Talking 0:06:38 0:14:31 
Inattentive  1:41:07 1:18:18 
Agitated Behaviors   
Physical Aggression 0:00:33 0:00:00 
Crying 0:00:00 0:00:00 
Wandering 0:04:10 0:11:47 
Agitated Comments 0:00:00 0:00:00 
 
Note.  All times are out of a possible 4:53:18. 
 Data was also collected using the Stimulated Behavior Scale, a 
modified version of the Agitated Behavior Scale.  The scale is made up of two 
parts:  a 14-item list of agitated behaviors and an 8-item list of stimulated 
behaviors related to the music.  For each item the participant was rated on a 
25
scale of 1 (behavior was not present) to 4 (behavior was present to an extreme 
degree).  Results of the scale are interpreted according to four levels.  For the 
agitated behavior portion of the scale, a score of 21 or below was considered 
within the normal range, 22-28 reflected a mild level of agitation, 29-35 
reflected a moderate level, and higher than 35 reflected a severe level of 
agitation.  For the stimulated portion of the scale, a score of 8-11 was 
considered a minimal level of stimulation, 12-16 reflected a mild level, 17-20 
reflected a moderate level, and 21 or more reflected a high level of 
stimulation.  Only those scores that displayed a change in level of agitation or 
stimulation between the live and recorded sessions were considered 
significant by the researcher.  
Table 3.1 displays Stimulated Behavior Scale agitated scores for each 
participant.  Twelve of the fourteen participants remained within the same 
level for both sessions.  Of the two participants who displayed a change in 
level between sessions, both were less agitated during the live music session. 
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Table 3.1      
Agitated Behavior Scores from Stimulated Behavior Scale 
Participant Recorded Live 
G1pA 14 14 
G1pB 16 14 
G1pC 14 18 
G1pD 26 24 
G2pA 17 18 
G2pB 19 14 
G2pC 14 15 
G2pD 23 20 
G3pA 15 15 
G3pB 17 17 
G3pC 15 16 
G4pB 15 16 
G4pC 22 20 
G4pD 15 18 
 
Note.  Normal Range:  21 or below, Mild Level: 22-28, Moderate Level:  29-35, Severe 
Level:  35 or higher 
   
 Table 3.2 displays the stimulated scores for each participant as 
measured by the Stimulated Behavior Scale.  Stimulated behavior for eight of 
the participants remained at the same level through both sessions.  Of the six 
participants who displayed a level change between sessions, five displayed 
more stimulated behaviors during the live session. 
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Table 3.2 
Stimulated Behavior scores from Stimulated Behavior Scale 
Participant Recorded Live 
G1pA 16 19 
G1pB 9 17 
G1pC 16 9 
G1pD 11 9 
G2pA 17 17 
G2pB 11 10 
G2pC 19 24 
G2pD 9 8 
G3pA 16 19 
G3pB 10 12 
G3pC 14 15 
G4pB 16 12 
G4pC 15 12 
G4pD 9 9 
 
Note.  Minimal Level:  8-11, Mild Level:  12-16, Moderate Level:  17-20, High Level:  21 or 
more.      
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Discussion 
The purpose of this study was to determine whether live and recorded 
musical presentation affect behavior differently in individuals diagnosed with 
Alzheimer’s disease.  Both stimulated behaviors and agitated or non-
stimulated behaviors were recorded in real time using SCRIBE observation 
software.  Degree of stimulation and agitation was also determined using the 
Stimulated Behavior Scale.  
 When attempting to interpret the results of this study, it is important to 
consider the small sample size (N=16) involved and therefore the limitation 
this number would present when making a generalization to a larger 
population.   
 Overall, it was clearly observable that the music elicited a response 
from the participants during both live and recorded sessions, regardless of 
musical presentation.  This observation is supported by previous research that 
found music to have a positive effect on individuals with Alzheimer’s disease 
(Clair, 1996; Brotons et al., 1997; Koger et al., 1999; Sambandham & Schirm, 
1995).  Specific stimulated behaviors observed, such as singing and increased 
social interaction, are in agreement with similar behaviors observed in 
previous research (Pollack and Namazi, 1992; Millard & Smith, 1989).
 Ashida (2000) utilized familiar music in a study of depressive 
symptoms in Alzheimer’s patients.  The current study attempted to replicate 
this element of familiar music by including music considered to possess a high 
degree of familiarity.  In addition, the current study focused on the 
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presentation of music and its effects on stimulated behaviors, both of which 
were not considered as factors in Ashida (2000).       
Stimulated Behavior Scale Data 
 The Stimulated Behavior Scale, used to record degree of stimulation 
and agitation in participants, consisted of the 14-item scale from the Agitated 
Behavior Scale and an 8-item scale for stimulated behaviors added by the 
researcher of the current study.  The results of the scale are categorized into 
four levels:  normal, mild, moderate, and severe for agitated behaviors, and 
minimal, mild, moderate, and high for stimulated behaviors.  While most of 
the results showed slight differences between live and recorded sessions, for 
the purpose of this study only a difference that resulted in a change in level 
was considered significant by the researcher.    
Eleven of the participants remained within the normal level of 
agitation for both live and recorded sessions.  One of the participants 
remained in the moderate level for both sessions.  The only two participants 
who displayed different levels of agitation were Group 1, Participant D and 
Group 4, Participant C.  Both participants showed a reduction of agitation 
from a mild to a normal level from the recorded to the live session.   
 One possible reason why the majority of participants stayed within a 
normal level of agitation for both of the sessions is that the long-term care 
facility is dedicated to caring only for high functioning Alzheimer’s patients, 
described by staff as Stage 5 and into Stage 6.  For the majority of the 
residents who were observed participating in activities, agitated behavior 
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symptoms had not begun to emerge or were still very mild.  It is possible that 
the residents who suffered from more severe cognitive decline did not choose 
to regularly participate in daily activity programs.  If this was the case, this 
was an unintentional factor affecting the random selection of participants and 
in turn influenced the results.    
 For stimulated behaviors, eight of the participants remained within the 
same level for both sessions.  Of the six who changed levels, all but one were 
more stimulated during the live session.  The most significant change occurred 
for Group 1, Participant B who increased from a minimal level during the 
recorded session to a moderate level during the live session.  These results do 
seem to suggest that live music can have a more simulating effect than 
recorded music on some Alzheimer’s patients.  Unfortunately, the researcher 
was not permitted to obtain any personal information about the residents, such 
as musical background or specific level of stage progression with Alzheimer’s 
disease.  Therefore, it is not possible to determine if those six participants who 
were more stimulated by live music sessions shared any other characteristics 
that may have affected their response.  
SCRIBE Data 
 For the participants as a whole, data obtained through the SCRIBE 
program indicates a modest increase in stimulated behaviors and a modest 
decrease in agitated or non-stimulated behaviors for all live music sessions 
when comparing total time spent engaged in those behaviors.  More 
specifically, participants spent more time engaged in attentive and movement 
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behaviors during live music sessions.  Singing and singing with movement 
behaviors, however, showed a slight decrease, which may indicate 
participants’ belief that they should act in the role of a more of a passive 
audience member.  While it is important to point out that differences in total 
time spent engaged in behaviors were observed, only one of these differences 
(agitated behaviors) was considered by the researcher to be significant.  The 
total time spent engaged in agitated behaviors was found to be notably less 
during live sessions. 
 Results of SCRIBE data for frequency of behaviors for all participants 
indicate the same findings as did the time data analysis.  Overall, frequency of 
stimulated behaviors was higher for live sessions, although not considered 
significant by the researcher.  The largest increase was found in movement 
behaviors, particularly for the tapping feet and clapping/snapping behaviors.  
It is important to note that frequency data should be interpreted with caution 
and only when paired with time data, since the frequency data does not 
account for the duration of each behavior.  For example, Group 2, Participant 
B showed a frequency of one inattentive behavior, but that behavior lasted for 
the entire session.  In this case, the data for total frequency of behavior is 
supported by the data for total time and therefore is considered meaningful by 
the researcher. 
 When examining the data collected using the SCRIBE program for 
individual participants, there is no consistent tendency towards more 
simulated or less agitated behavior for either live or recorded sessions.  Eleven 
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of the participants exhibited very little change in total time of behaviors 
between the two sessions; the largest being a 19 percent increase in stimulated 
behavior and decrease in agitated/non-stimulated behavior during the recorded 
session for Group 2, Participant C.   
When examining Main Summary data for individual participants’ 
behavior (see Appendix E), three participants displayed significant changes in 
total time of behaviors between live and recorded sessions.  Group 1, 
Participant B was drastically more stimulated during the live session, 
spending nearly 5 times more time engaged in stimulated behaviors compared 
to the recorded session.  Group 2, Participant A showed a significant change 
as well, displaying more stimulated behavior during the recorded session.  The 
third participant that showed a change was Group 2, Participant B.  This 
participant displayed no stimulated behaviors during the recorded session, but 
was awake and attentive for half of the live session. 
The SCRIBE results, as well as the Stimulated Behavior Scale data, do 
suggest that musical presentation, whether live or recorded, may not have a 
notable effect on the majority of participants in this study.  These results are 
somewhat surprising, since it would be logical to assume that stimulated 
behavior would increase for live sessions due to the added visual and social 
aspect of a performer being present.  As mentioned earlier, the presence of a 
performer may have prompted participants to act as audience members and 
therefore feel less inclined to sing along.  The use of a recording without a 
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performer may stimulate individuals with Alzheimer’s disease to respond and 
participate more freely.     
However, this finding has some positive implications for caregivers of 
Alzheimer’s patients, particularly those caregivers with no musical training.  It 
is often difficult to find musicians willing to volunteer their time to perform at 
a long-term care facility and there is not always enough money in the budget 
to bring in performers or a trained music therapist.  The findings of this study 
suggest that the use of recorded music may be just as beneficial as a live 
performance.  Since playing a recording requires no musical training and is 
relatively inexpensive, this may be an acceptable way to include music as a 
regular part of daily activities for residents suffering from Alzheimer’s disease 
in long-term care facilities.   
This researcher is not suggesting that the use of recorded music is 
equally as stimulating and beneficial as sessions with a trained music 
therapist.  The current study focused only on the difference between live and 
recorded musical presentation, not on the effects of implementing a music 
therapy regiment.  Other than inviting them to listen, no attempt in the current 
study was made to elicit a response from the participants.  Therefore, the 
suggestion is simply that when formal music therapy is not available, a 
program of regular recorded music sessions, possibly paired with the 
occasional live session when available, is a very simple, accessible way to 
incorporate musical activity into the care of Alzheimer’s patients.  
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Results of Groene (2001) support the findings for the participants of 
the current study that displayed observable differences in their responses to 
live and recorded conditions.  A greater amount of stimulated behavior was 
observed during live sessions in the current study, similar to the highest levels 
of stimulation found by Groene for singing sessions with live guitar 
accompaniment.  Certain aspects of Groene’s study were replicated in the 
current study, including the musical selections chosen and the focus on the 
variable of live versus recorded musical presentation.  Groene posted lyrics 
for each song to aid participants in singing along.  The current study did not 
implement this element, but data collection did account for attempts at singing 
for those participants who recognized the song, but could not recall the lyrics.  
Behaviors that were counted as attempts at singing included humming and 
singing syllables. 
The unpredictable effects of Alzheimer’s disease on the daily mood of 
each participant could very easily account for the small changes observed in 
most participants as well as the more drastic, significant changes in three of 
the participants.  With this in mind, it is difficult to draw any definitive 
conclusions from the SCRIBE data.  However, it is possible that despite there 
being no observable difference in the majority of participants, other changes 
might have occurred of which the observer was not aware.  Methodology and 
data collection, which focused exclusively on observable behaviors, may not 
have been at the level of specificity required to record other effects, such as 
physiological responses.  It is possible that other changes were taking place 
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during the data collection sessions and may have even varied from song to 
song for individual participants.  Further research should isolate other possible 
variables, such as heart and respiratory rate, measurement of brain activity, 
and more specific categorization of physical movement, in order to account 
for subtleties in response that may provide more specific results.     
Limitations 
 Due to restrictions resulting from facility accommodations and privacy 
protection for residents, several limitations existed within this study.  First, an 
inability to control the environment where data collection took place resulted 
in several uncontrolled variables.  Participants were observed in the activities 
room, which housed not only the participants involved in the data collection 
session, but at least 10 to 15 other residents present, but not participating in 
the study.  Often, the other residents, as well as the staff attending to their 
needs, caused distractions for the participants of the study.  The activities 
room was also situated in the center of the facility and immediately inside of 
the main entrance to the facility.  This location allowed for frequent 
distraction from activity taking place in adjacent hallways.  Although these 
distractions were very likely to have affected the results for attentive and 
inattentive behaviors, the researcher considered their presence as part of the 
normal environment.   
The presence of several other residents may have also impacted the 
results for stimulated behaviors.  Seeing and hearing other residents actively 
engaged with the music in the peripheral environment may have had a 
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stimulating affect on the participants of the study.  This would by no means be 
a negative result, but it would make the musical presentation to and 
participation of those outside of this study an indirect variable effecting the 
stimulation of participants being observed.   
 Facility privacy restrictions prevented the researcher from videotaping 
the sessions.  Since only four participants could be observed accurately for 
each session, the possible sample size was limited.  Also, videotaping the 
sessions and observing one participant at a time as many times as necessary, 
instead of observing four participants at once during the session, would have 
allowed for increased accuracy of data.  Privacy restrictions also prevented the 
researcher from obtaining personal information about the participants, such as 
musical background, which may have revealed additional factors affecting 
behavioral responses.     
 Suggestions for Further Research 
 Results of this study suggest that both live and recorded music 
presentation can be equally beneficial when implemented in the daily 
activities of individuals with Alzheimer’s disease.  However, this study was 
limited to individuals with moderate to moderately severe Alzheimer’s 
disease.  Further research is necessary to determine how music presentation 
affects individuals in earlier and later stages of the disease.  As memory 
declines and anxiety increases, the introduction of an unfamiliar live 
performer could actually function as a negative by triggering anxiety.   Further 
research is necessary to determine the point along the stages of Alzheimer’s 
37
disease that the presence of a live performer no longer functions as a positive 
influence.    
Also, the music used in the current study was determined by the 
researchers to be familiar to the participants.  Research suggests (Casby & 
Homl, 1994; Ashida, 2000) that the use of familiar music has a stimulating 
effect on this population and can also be useful in triggering memory.  
However, more research is necessary to determine if non-familiar music has 
the potential to generate different behavioral results.  Given that non-familiar 
music may include differences in genre, stylistic trait, presence/absence of 
lyrics, tempo, dynamics, and instrumentation, there is a wealth of possibilities 
for further research.     
 Possibilities for incorporating music into the care of individuals with 
Alzheimer’s disease seem numerous given researchers have only just begun to 
examine the benefits it may provide.  Given these observations, it seems 
future research involving music and its use with Alzheimer’s patients is 
warranted.       
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APPENDIX A 
DIAGRAMS OF EXPERIMENTAL ENVIRONMENT 
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APPENDIX B 
LIST OF MUSICAL SELECTIONS INCLUDED  ON  
PRE-RECORDED COMPACT DISK  
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List of Musical Selections Included on the Pre-Recorded Compact Disk 
 
 
1. When the Saints Go Marching In 
2.   She’ll Be Comin’ Round the Mountain 
3.  God Bless America 
4.   O Danny Boy 
5.   This Land is Your Land 
6.   I’ve Been Working on the Railroad 
7.   Battle Hymn of the Republic 
8.  He’s Got the Whole World in His Hands 
9.  Amazing Grace 
10. Oh, Susanna 
11.   My Country ‘Tis of Thee 
12.   Michael Row Your Boat Ashore 
13.   Clementine 
14.   Camptown Races 
15.   Home on the Range 
16.   Yankee Doodle 
17.   My Bonnie Lies Over the Ocean 
18.   You Are My Sunshine 
19.   America the Beautiful 
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APPENDIX C 
SCRIBE OBSERVATION TEMPLATE 
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Subject A
Listening/Watching [W]i t i / t i  [ ]i t i / atching [1]t i  [ ]
Listening/Smiling [2]i t i / ili  [ ]
Clapping/Snapping [4]l i / i  [ ]
Tapping Feet [5]i  t [ ]
Dancing/Moving  [6]i / i   [ ]Comments/Questions [3]t / ti  [ ]
Humming [7]i  [ ]
Singing/Syllables [8]i i / ll l  [ ]
Singing/Lyrics [9]i i i
Humming/Mvt [_]i / t [ ]
Syllables/Mvt [-]ll l
Lyrics/Movement [+]i
Singing w/ Others [0]i i  / t  [ ] Others/Movement [=]t / t [ ]
Sleeping [!]l i  [!]
Irrelevant talkingI l t t l i
Wandering In/Out [@]i  I / t [ ]
Agitated Commentsit t  t
Physical Agressioni l i
Cryingi
InattentiveI tt ti
Subject B
Listening/Watching [W]i t i / t i  [ ]i t i i Q]i t i i ]
Listening/Smiling [E]i t i / ili  [ ]
Clapping/Snapping [T]l i / i  [ ]
Tapping Feet [Y]i  t [ ]
Dancing/Moving  [U]i / i   [ ]Comments/Questions [R]t / ti  [ ]
Humming [I]i  [I]
Singing/Syllables [O]i i / ll l  [ ]
Singing/Lyrics [P]i i i
Humming/Mvt [[]i
Syllables/Mvt [}]ll l
Lyrics/Movement [|]i |
Singing w/ Others [{]i i  / t  [ ] Others/Movement [\]
Sleeping [#]l i  [ ]
Irrelevant talkingI l t t l i
Wandering In/Out [$]i  I / t [ ]
Agitated Commentsit t  t
Physical Agressioni l i
Cryingi
InattentiveI tt ti
Subject C
Listening/Watching [W]i t i / t i  [ ]i t i / atching [Ai t i / t i  [
Listening/Smiling [S]i t i / ili  [ ]
Clapping/Snapping [F]l i / i  [ ]
Tapping Feet [G]i  t [ ]
Dancing/Moving  [H]i / i   [ ]Comments/Questions [D]t / ti  [ ]
Humming [J]i  [ ]
Singing/Syllables [K]i i / ll l  [ ]
Singing/Lyrics [L]i i i
Humming/Mvt [;]i
Syllables/Mvt ["]ll l
Lyrics/Movement [']i '
Singing w/ Others [:]i i  / t  [:] Others/Movementt / t
Sleeping [%]l i  [ ]
Irrelevant talkingI l t t l i
Wandering In/Out [^]i  I / t [ ]
Agitated Commentsit t  t
Physical Agressioni l i
Cryingi
InattentiveI tt ti
Subject D
Listening/Watching [W]i t i / t i  [ ]Listening/ atching [Z]i t i / t i  [ ]
Listening/Smiling [X]i t i / ili  [ ]
Clapping/Snapping [V]l i / i  [ ]
Tapping Feet [B]i  t [ ]
Dancing/Moving  [N]i / i   [ ]Comments/Questions [C]t / ti  [ ]
Humming [M]i  [ ]
Singing/Syllables [<]i i / ll l  [ ]
Singing/Lyrics [,]i i i
Humming/Mvt [.]i / t [.]
Syllables/Mvt [?]ll l
Lyrics/Movement [/]i
Singing w/ Others [>]i i  / t  [ ] Others/Movementt / t
Sleeping [&]l i  [ ]
Irrelevant talkingI l t t l i
Wandering In/Out [*]i  I / t [ ]
Agitated Commentsit t  t
Physical Agressioni l i
Cryingi
InattentiveI tt ti
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STIMULATED BEHAVIOR SCALE RATING FORM 
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STIMULATED BEHAVIOR SCALE 
(Adapted from Agitated Behavior Scale) 
 
Patient_____________________________ Rater/Disc.________________________ 
Observa. Environ.____________________ Period of  
                 Observation: From _____am/pm at Date ___/___/___ 
                                               To _______am/pm at Date ___/___/___ 
At the end of the observation period indicate whether the behavior described in each item was 
present and, if so, to what degree: slight, moderate or extreme. Use the following numerical values 
and criteria for your ratings.   
1 = absent: the behavior is not present.  
2 = present to a slight degree: 1) the behavior is present but does not prevent the conduct of 
other, contextually appropriate behavior. (The individual may redirect spontaneously, or the 
continuation of the agitated behavior does not disrupt appropriate behavior. )  2)  the behavior is 
present but only occurs once or twice for a brief duration.  The behavior is present but not 
neccesarily at a logical time (i.e. applauding in the middle of the piece or tapping their feet when 
the music is not playing).  Agitation may cause the individual to abandon the appropriate behavior.   
3 = present to a moderate degree: 1) the individual needs to be redirected from an agitated to an 
appropriate behavior, but benefits from such cueing.  2) the behavior occurs repeatedly during the 
session for a significant duration and is controlled logically according to cues from the musical 
presentation.  Appropriate behavior may serve as a redirection from agitated behavior.   
4 = present to an extreme degree: 1) the individual is not able to engage in appropriate behavior 
due to the interference of the agitated behavior, even when external cueing or redirection is 
provided.  2) the behavior is present for the majority of the session and is controlled logically 
according to cues from musical presentation.  No agitated behaviors are present while this 
behavior is being displayed.   
DO NOT LEAVE BLANKS.  
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SUBJECT A: 
_____ 1. Short attention span, easy distractibility, inability to concentrate.        _____1.  Attentive, awake, alert.             
_____ 2. Impulsive, impatient, low tolerance for pain or frustration.          _____2.  Singing or humming to music          
_____ 3. Uncooperative, resistant to care, demanding.                                               without being prompted                   
_____ 4. Violent and or threatening violence toward people or property.             _____3.  Smiling                            
_____ 5. Explosive and/or unpredictable anger.                                            _____4.  Applauding                                         
_____ 6. Rocking, rubbing, moaning or other self-stimulating behavior.           _____5.  Asking questions/making               
_____ 7. Pulling at tubes, restraints, etc.                                                          comments related to music                          
_____ 8. Wandering from treatment areas.                                                  _____6.  Tapping feet, “conducting”                
_____ 9. Restlessness, pacing, excessive movement.                                                            along w/ music, clapping, etc           
_____ 10. Repetitive behaviors, motor and/or verbal.                                   _____7.  Making a personal connection            
_____ 11. Rapid, loud or excessive talking.                                                         to past or present/remembering            
_____ 12. Sudden changes of mood.                                                                                 a story/person/event related to             
_____ 13. Easily initiated or excessive crying and/or laughter.                  the music                                           
_____ 14. Self-abusiveness, physical and/or verbal.     _____8.  Postively interacting with   
                        peer individuals           
_____ Total Score        _____Total Score   
SUBJECT B: 
_____ 1. Short attention span, easy distractibility, inability to concentrate.        _____1.  Attentive, awake, alert.             
_____ 2. Impulsive, impatient, low tolerance for pain or frustration.                   _____2.  Singing or humming to music         
_____ 3. Uncooperative, resistant to care, demanding.                                                 without being prompted                   
_____ 4. Violent and or threatening violence toward people or property.             _____3.  Smiling                            
_____ 5. Explosive and/or unpredictable anger.                                            _____4.  Applauding                                         
_____ 6. Rocking, rubbing, moaning or other self-stimulating behavior.           _____5.  Asking questions/making              
_____ 7. Pulling at tubes, restraints, etc.                                                          comments related to music                          
_____ 8. Wandering from treatment areas.                                                  _____6.  Tapping feet, “conducting”                
_____ 9. Restlessness, pacing, excessive movement.                                                            along w/ music, clapping, etc           
_____ 10. Repetitive behaviors, motor and/or verbal.                                   _____7.  Making a personal connection            
_____ 11. Rapid, loud or excessive talking.                                                         to past or present/remembering             
_____ 12. Sudden changes of mood.                                                                                 a story/person/event related to            
_____ 13. Easily initiated or excessive crying and/or laughter.                   the music                                           
_____ 14. Self-abusiveness, physical and/or verbal.     _____8.  Postively interacting with   
                        peer individuals           
_____ Total Score        _____Total Score  
SUBJECT C: 
_____ 1. Short attention span, easy distractibility, inability to concentrate.        _____1.  Attentive, awake, alert.             
_____ 2. Impulsive, impatient, low tolerance for pain or frustration.                   _____2.  Singing or humming to music         
_____ 3. Uncooperative, resistant to care, demanding.                                                 without being prompted                   
_____ 4. Violent and or threatening violence toward people or property.             _____3.  Smiling                            
_____ 5. Explosive and/or unpredictable anger.                                            _____4.  Applauding                                         
_____ 6. Rocking, rubbing, moaning or other self-stimulating behavior.           _____5.  Asking questions/making              
_____ 7. Pulling at tubes, restraints, etc.                                                          comments related to music                          
_____ 8. Wandering from treatment areas.                                                  _____6.  Tapping feet, “conducting”                
_____ 9. Restlessness, pacing, excessive movement.                                                            along w/ music, clapping, etc           
_____ 10. Repetitive behaviors, motor and/or verbal.                                   _____7.  Making a personal connection            
_____ 11. Rapid, loud or excessive talking.                                                         to past or present/remembering            
_____ 12. Sudden changes of mood.                                                                                 a story/person/event related to            
_____ 13. Easily initiated or excessive crying and/or laughter.                   the music                                           
_____ 14. Self-abusiveness, physical and/or verbal.     _____8.  Postively interacting with   
                        peer individuals                       
_____ Total Score        _____Total Score  
SUBJECT D: 
_____ 1. Short attention span, easy distractibility, inability to concentrate.        _____1.  Attentive, awake, alert.             
_____ 2. Impulsive, impatient, low tolerance for pain or frustration.                   _____2.  Singing or humming to music         
_____ 3. Uncooperative, resistant to care, demanding.                                                 without being prompted                   
_____ 4. Violent and or threatening violence toward people or property.             _____3.  Smiling                            
_____ 5. Explosive and/or unpredictable anger.                                            _____4.  Applauding                                         
_____ 6. Rocking, rubbing, moaning or other self-stimulating behavior.           _____5.  Asking questions/making                    
_____ 7. Pulling at tubes, restraints, etc.                                                                                       comments related to music                     
_____ 8. Wandering from treatment areas.                                             _____6.  Tapping feet, “conducting”                
_____ 9. Restlessness, pacing, excessive movement.                                                             along w/ music, clapping, etc           
_____ 10. Repetitive behaviors, motor and/or verbal.                                   _____7.  Making a personal connection            
_____ 11. Rapid, loud or excessive talking.                                                         to past or present/remembering            
_____ 12. Sudden changes of mood.                                                                                 a story/person/event related to            
_____ 13. Easily initiated or excessive crying and/or laughter.                   the music                                           
_____ 14. Self-abusiveness, physical and/or verbal.     _____8.  Postively interacting with   
                        peer individuals                       
_____ Total Score        _____Total Score    
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50
Group 1 Participant A
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
---------- ----------- ---------- ------------ ------------ -----------
Listening/Watching 17 0.8 4:56 23.5 00:17.4 9.203
Listening/Smiling 5 0.2 1:34 7.5 00:18.8 8.328
Comments/Questions 5 0.2 0:52 4.1 00:10.4 6.651
Clapping/Snapping 2 0.1 0:18 1.4 00:09.0 7
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 2 0.1 0:10 0.8 00:05.0 1
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 20 1 12:03 57.5 00:36.2 20.433
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 2 0.1 0:57 4.5 00:28.5 3.5
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 1 0 0:04 0.3 00:04.0 0
Inattentive 1 0 0:03 0.2 00:03.0 0
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
24%
7%
4%58%
5%
0%
1%
1%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Clapping/Snapping 
Tapping Feet
Humming 
Singing/Lyrics 
Lyrics/Movement 
Irrelevant talking 
Inattentive 
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Group 1 Participant A
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 18 0.9 7:31 35.7 00:24.9 14.136
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 2 0.1 0:22 1.8 00:11.0 2
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 1 0 0:11 0.9 00:11.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 18 0.9 10:13 48.8 00:34.1 19.228
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 4 0.2 2:40 12.7 00:40.0 19.685
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 0 0 0:00 0 00:00.0 0
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
36%
48%
13%
1%
2%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Clapping/Snapping 
Tapping Feet 
Humming 
Singing/Lyrics 
Lyrics/Movement 
Irrelevant talking 
Inattentive 
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Group 1 Participant B
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 23 1.1 9:57 47.4 00:25.9 20.907
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 1 0 0:05 0.4 00:05.0 0
Clapping/Snapping 1 0 0:16 1.3 00:16.0 0
Tapping Feet 24 1.1 5:41 27.1 00:14.2 12.586
Dancing/Moving 3 0.1 0:22 1.8 00:07.3 8.26
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 3 0.1 0:10 0.8 00:03.3 0.471
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 12 0.6 3:19 15.8 00:16.6 7.555
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 7 0.3 1:07 5.3 00:09.6 6.044
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in 
Behaviors
48%
0%
1%
27%
2%
1%
16%
5%
Listening/Watching 
Comments/Questions 
Clapping/Snapping 
Tapping Feet 
Dancing/Moving 
Singing/Lyrics 
Lyrics/Movement 
Others/Movement 
Sleeping 
Inattentive 
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Group 1 Participant B
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 3 0.1 2:19 11.1 00:46.3 40.269
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 3 0.1 2:04 9.9 00:41.3 49.996
Sleeping 8 0.4 14:21 68.4 01:47.5 45.23
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 2 0.1 2:13 10.6 01:06.5 19.5
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in 
Behaviors
11%
10%
68%
11%
Listening/Watching 
Comments/Questions 
Clapping/Snapping 
Tapping Feet 
Dancing/Moving 
Singing/Lyrics 
Lyrics/Movement 
Others/Movement 
Sleeping 
Inattentive 
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Group 1 Participant C
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 7 0.3 7:42 36.8 01:06.0 24.172
Listening/Smiling 1 0 1:21 6.4 01:21.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 2 0.1 0:30 2.4 00:15.0 3
Irrelevant talking 1 0 0:31 2.5 00:31.0 0
Inattentive 9 0.4 10:53 51.9 01:12.6 84.566
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
37%
53%
6%
2%
2%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Clapping/Snapping 
Singing/Syllables 
Singing/Lyrics 
Singing w/ Others 
Others/Movement 
Sleeping 
Irrelevant talking 
Inattentive 
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Group 1 Participant C
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 7 0.3 4:07 19.6 00:35.3 24.241
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 2 0.1 0:22 1.8 00:11.0 4
Clapping/Snapping 1 0 0:08 0.6 00:08.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 2 0.1 0:07 0.6 00:03.5 0.5
Singing/Lyrics 1 0 0:38 3 00:38.0 0
Singing w/ Others 2 0.1 0:27 2.1 00:13.5 7.5
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 2 0.1 0:31 2.5 00:15.5 3.5
Sleeping 1 0 1:58 9.4 01:58.0 0
Irrelevant talking 7 0.3 5:16 25.1 00:45.1 43.387
Inattentive 5 0.2 7:23 35.2 01:28.4 77.089
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
20%
2%
2%
9%
25%
35%
3%
2%
1%
1%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Clapping/Snapping 
Singing/Syllables 
Singing/Lyrics 
Singing w/ Others 
Others/Movement 
Sleeping 
Irrelevant talking 
Inattentive 
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Group 1 Participant D
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 1 0 0:40 3.2 00:40.0 0
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 1 0 0:12 1 00:12.0 0
Wandering In/Out 0 0 1:20 0 00:00.0 0
Inattentive 4 0.2 18:12 86.9 04:33.0 110.438
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 2 0.1 0:33 2.6 00:16.5 13.5
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
87%
3%
3%
1%
6% Listening/Watching 
Irrelevant talking 
Wandering In/Out 
Inattentive 
Physical Agression 
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Group 1 Participant D
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 2 0.1 2:13 10.6 01:06.5 20.5
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 2 0.1 2:31 12 01:15.5 34.5
Inattentive 2 0.1 5:44 27.4 02:52.0 95
Wandering In/Out 1 0 10:29 50 10:29.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
11%
12%
27%
50%
Listening/Watching 
Irrelevant talking 
Inattentive 
Wandering In/Out 
Physical Agression 
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Group 2 Particpant A
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 14 0.7 3:31 16.6 00:14.9 9.52
Listening/Smiling 1 0 0:02 0.2 00:02.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 4 0.2 0:31 2.5 00:07.8 3.631
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 4 0.2 1:27 6.9 00:21.8 19.829
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 11 0.5 4:09 19.8 00:22.6 37.269
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 2 0.1 0:30 2.4 00:15.0 1
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 9 0.4 3:43 17.7 00:24.8 17.687
Inattentive 11 0.5 6:17 30 00:34.3 15.333
Wandering In/Out 1 0 0:47 3.7 00:47.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors 
17%
7%
20%
2%18%
30%
4%
0%
2%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Clapping/Snapping 
Dancing/Moving 
Humming 
Singing/Lyrics 
Others/Movement 
Irrelevant talking 
Inattentive 
Wandering In/Out 
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Group 2 Participant A
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 21 1 8:14 39.3 00:23.5 26.606
Listening/Smiling 2 0.1 0:32 2.5 00:16.0 11
Comments/Questions 3 0.1 0:35 2.8 00:11.7 9.463
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 3 0.1 1:33 7.4 00:31.0 12.193
Humming 1 0 0:12 1 00:12.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 18 0.9 5:57 28.4 00:19.8 12.781
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 1 0 0:16 1.3 00:16.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 8 0.4 1:47 8.5 00:13.4 6.46
Inattentive 8 0.4 1:51 8.8 00:13.9 6.133
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
39%
3%
3%7%1%
28%
1%
9%
9%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Clapping/Snapping 
Dancing/Moving 
Humming 
Singing/Lyrics 
Others/Movement 
Irrelevant talking 
Inattentive 
Wandering In/Out 
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Group 2 Participant B
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 7 0.3 9:51 46.9 01:24.4 75.763
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 3 0.1 2:14 10.6 00:44.7 29.781
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 5 0.2 8:52 42.4 01:46.8 32.799
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
47%
11%
42%
Listening/Watching 
Sleeping 
Inattentive 
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Group 2 Partcipant B
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------- -----------
Listening/Watching 0 0 0:00 0 00:00.0 0
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 1 0 20:57 100 20:57.0 0
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
100%
Listening/Watching 
Sleeping
Inattentive 
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Group 2 Participant C
Live Session
Main Summary 
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 15 0.7 2:50 13.4 00:11.2 7.167
Listening/Smiling 4 0.2 0:49 3.9 00:12.2 7.084
Comments/Questions 9 0.4 0:51 4.1 00:05.7 3.528
Clapping/Snapping 4 0.2 0:26 2.1 00:06.5 3.354
Tapping Feet 1 0 0:02 0.2 00:02.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 4 0.2 0:51 4.1 00:12.8 10.232
Singing/Syllables 10 0.5 1:25 6.8 00:08.5 5.371
Singing/Lyrics 20 1 5:24 25.8 00:16.2 10.361
Singing w/ Others 1 0 0:25 2 00:25.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 1 0 0:05 0.4 00:05.0 0
Lyrics/Movement 4 0.2 1:15 6 00:18.8 8.842
Others/Movement 2 0.1 0:22 1.8 00:11.0 3
Sleeping 1 0 5:11 24.7 05:11.0 0
Irrelevant talking 3 0.1 0:09 0.7 00:03.0 0.816
Inattentive 5 0.2 0:52 4.1 00:10.4 4.454
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
14% 4%
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2%
0%
4%
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Group 2 Participant C
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 18 0.9 7:36 36.2 00:25.3 21.034
Listening/Smiling 1 0 0:14 1.1 00:14.0 0
Comments/Questions 3 0.1 0:11 0.9 00:03.7 1.7
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 1 0 0:02 0.2 00:02.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 1 0 0:18 1.4 00:18.0 0
Singing/Lyrics 19 0.9 8:44 41.7 00:27.6 18.291
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 2 0.1 0:50 4 00:25.0 3
Others/Movement 1 0 0:36 2.9 00:36.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 2 0.1 0:18 1.4 00:09.0 1
Inattentive 7 0.3 2:08 10.2 00:18.3 10.166
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
36%
43%
4%
3%
1%
10%
1%
1%
1%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Clapping/Snapping
Tapping Feet
Dancing/Moving 
Humming
Singing/Syllables 
Singing/Lyrics 
Singing w/ Others
Syllable/Mvt
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Group 2 Participant D
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------- -----------
Listening/Watching 0 0 0:00 0 00:00.0 0
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 1 0 20:57 99.9 20:56.0 0
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
100%
Sleeping
Inattentive 
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Group 2 Participant D
Recorded Session
Main Summary  
Total Test Time: 0:21:10  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------- -----------
Listening/Watching 0 0 0:00 0 00:00.0 0
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 1 0 1:53 9.9 02:06.0 0
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 1 0 19:04 90 19:03.0 0
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in 
Behaviors
9%
91%
Sleeping 
Inattentive 
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Group 3 Participant A
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 19 0.9 6:21 30.2 00:19.9 10.976
Listening/Smiling 1 0 0:05 0.4 00:05.0 0
Comments/Questions 2 0.1 0:03 0.2 00:01.5 0.5
Clapping/Snapping 1 0 0:05 0.4 00:05.0 0
Tapping Feet 9 0.4 2:20 11.1 00:15.6 11.936
Dancing/Moving 1 0 0:15 1.2 00:15.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 14 0.7 6:06 29.1 00:26.1 20.287
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 8 0.4 4:08 19.7 00:31.0 17.769
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 3 0.1 0:18 1.4 00:06.0 2.16
Inattentive 5 0.2 1:16 6 00:15.2 13.437
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
31%
11%
1%30%
20%
1%
6%
0%
0%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Clapping/Snapping 
Tapping Feet 
Dancing/Moving 
Singing/Syllables 
Singing/Lyrics 
Lyrics/Movement 
Irrelevant talking 
Inattentive 
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Group 3 Participant A
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 21 1 5:16 25.1 00:15.0 8.674
Listening/Smiling 6 0.3 0:53 4.2 00:08.8 5.145
Comments/Questions 9 0.4 1:18 6.2 00:08.7 7.242
Clapping/Snapping 1 0 0:04 0.3 00:04.0 0
Tapping Feet 6 0.3 0:45 3.6 00:07.5 4.233
Dancing/Moving 1 0 0:02 0.2 00:02.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 1 0 0:12 1 00:12.0 0
Singing/Lyrics 11 0.5 3:42 17.7 00:20.2 12.394
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 15 0.7 7:07 34 00:28.5 17.15
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 9 0.4 1:15 6 00:08.3 5.944
Inattentive 3 0.1 0:23 1.8 00:07.7 4.11
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
25%
4%
6%
18%
34%
6% 2%
4%
0%
1%
Listening/Watching 
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Group 3 Participant B
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 5 0.2 14:43 70.2 02:56.6 142.675
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 1 0 0:09 0.7 00:09.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 3 0.1 2:02 9.7 00:40.7 8.807
Irrelevant talking 1 0 0:19 1.5 00:19.0 0
Inattentive 3 0.1 1:57 9.3 00:39.0 5.354
Wandering In/Out 1 0 1:47 8.5 01:47.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
69%
1%
10%
2%
9%
9%
Listening/Watching 
Singing/Lyrics 
Sleeping 
Irrelevant talking 
Inattentive 
Wandering In/Out 
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Group 3 Participant B
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 6 0.3 17:28 83.4 02:54.7 152.654
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 2 0.1 0:34 2.7 00:17.0 3
Irrelevant talking 1 0 0:04 0.3 00:04.0 0
Inattentive 5 0.2 2:51 13.6 00:34.2 17.589
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
83%
3%
0%
14%
Listening/Watching 
Singing/Lyrics 
Sleeping 
Irrelevant talking 
Inattentive 
Wandering In/Out 
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Group 3 Participant C
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 15 0.7 13:04 61.8 00:51.8 83.577
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 10 0.5 3:36 17.2 00:21.6 19.996
Dancing/Moving 1 0 0:19 1.5 00:19.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 1 0 0:14 1.1 00:14.0 0
Singing/Lyrics 1 0 0:04 0.3 00:04.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 5 0.2 1:08 5.4 00:13.6 6.946
Inattentive 3 0.1 2:27 11.7 00:49.0 7.789
Wandering In/Out 1 0 0:05 0.4 00:05.0 0
Agitated Comments 0 0 0:00 0.5 00:06.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
63%
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2%
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0%
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Group 3 Participant C
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 24 1.1 8:57 42.7 00:22.4 11.654
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 17 0.8 7:59 38.1 00:28.2 15.764
Dancing/Moving 3 0.1 0:36 2.9 00:12.0 5.715
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 3 0.1 0:18 1.4 00:06.0 4.32
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 4 0.2 2:02 9.7 00:30.5 22.907
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 1 0 0:25 2 00:25.0 0
Irrelevant talking 1 0 0:05 0.4 00:05.0 0
Inattentive 3 0.1 0:35 2.8 00:11.7 3.771
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
43%
38%
3%
10%
2%
1%
3% Listening/Watching 
Tapping Feet 
Dancing/Moving 
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Singing/Lyrics 
Lyrics/Movement 
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Irrelevant talking 
Inattentive 
Wandering In/Out 
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Group 4 Participant B
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 18 0.9 12:02 57.3 00:40.1 26.604
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 12 0.6 6:42 31.9 00:33.5 13.307
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 2 0.1 0:14 1.1 00:07.0 1
Inattentive 8 0.4 1:48 8.6 00:13.5 6.481
Wandering In/Out 1 0 0:11 1 00:13.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
57%
32%
1%
9% 1%
Listening/Watching 
Comments/Questions 
Singing/Syllables 
Singing/Lyrics 
Singing w/ Others 
Irrelevant talking 
Inattentive 
Wandering In/Out 
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Group 4 Participant B
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 18 0.9 6:37 31.5 00:22.0 12.383
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 6 0.3 1:25 6.8 00:14.2 11.51
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 1 0 0:03 0.2 00:03.0 0
Singing/Lyrics 19 0.9 12:04 57.7 00:38.2 20.801
Singing w/ Others 1 0 0:15 1.2 00:15.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 3 0.1 0:33 2.6 00:11.0 2.16
Inattentive 0 0 0:00 0 00:00.0 0
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
32%
7%
0%
57%
1%
3%
Listening/Watching 
Comments/Questions 
Singing/Syllables 
Singing/Lyrics 
Singing w/ Others 
Irrelevant talking 
Inattentive 
Wandering In/Out 
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Group 4 Participant C
Live Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 2 0.1 0:15 1.2 00:07.5 2.5
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 3 0.1 2:08 10.2 00:42.7 35.046
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 5 0.2 18:34 88.5 03:42.4 286.774
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
1% 10%
89%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Singing/Syllables 
Singing/Lyrics 
Singing w/ Others 
Irrelevant talking 
Inattentive 
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Group 4 Participant C
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 4 0.2 0:54 4.3 00:13.5 6.185
Listening/Smiling 4 0.2 1:00 4.8 00:15.0 3.24
Comments/Questions 1 0 0:08 0.6 00:08.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 1 0 0:07 0.6 00:07.0 0
Singing/Lyrics 3 0.1 1:29 7.1 00:29.7 37.721
Singing w/ Others 3 0.1 0:41 3.3 00:13.7 1.247
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 0 0 0:00 0 00:00.0 0
Irrelevant talking 11 0.5 2:42 12.9 00:14.7 20.414
Inattentive 15 0.7 13:56 66.3 00:55.6 73.203
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
4%
7%
3%
13%
66%
1%
1%
5%
Listening/Watching 
Listening/Smiling 
Comments/Questions 
Singing/Syllables 
Singing/Lyrics 
Singing w/ Others 
Irrelevant talking 
Inattentive 
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Group 1 Participant D
Live Session
Main Summary  
Total Test Time: 0:20:57  
Frequency Rate Time Time Mean Standard
(#/min) (Min:Sec) (%) (Min:Sec) Deviation
---------- ----------- ---------- ------------ ------------ -----------
Listening/Watching 5 0.2 2:13 10.6 00:26.6 14.732
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 5 0.2 10:52 51.8 02:10.4 98.68
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 5 0.2 7:52 37.5 01:34.4 97.6
Wandering In/Out 0 0 0:00 0 00:00.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
11%
51%
38%
Listening/Watching 
Sleeping 
Inattentive 
Wandering In/Out 
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Group 4 Participant D
Recorded Session
Main Summary  
Total Test Time: 0:20:57  
Rate Time Time Mean Standard
Frequency (#/min) (Min:Sec) (%) (Min:Sec) Deviation
----------- ---------- ----------- ---------- ------------ ------------
Listening/Watching 0 0 0:00 0 00:00.0 0
Listening/Smiling 0 0 0:00 0 00:00.0 0
Comments/Questions 0 0 0:00 0 00:00.0 0
Clapping/Snapping 0 0 0:00 0 00:00.0 0
Tapping Feet 0 0 0:00 0 00:00.0 0
Dancing/Moving 0 0 0:00 0 00:00.0 0
Humming 0 0 0:00 0 00:00.0 0
Singing/Syllables 0 0 0:00 0 00:00.0 0
Singing/Lyrics 0 0 0:00 0 00:00.0 0
Singing w/ Others 0 0 0:00 0 00:00.0 0
Humming/Mvt 0 0 0:00 0 00:00.0 0
Syllables/Mvt 0 0 0:00 0 00:00.0 0
Lyrics/Movement 0 0 0:00 0 00:00.0 0
Others/Movement 0 0 0:00 0 00:00.0 0
Sleeping 3 0.1 18:26 87.9 06:08.3 446.723
Irrelevant talking 0 0 0:00 0 00:00.0 0
Inattentive 3 0.1 1:13 5.8 00:24.3 17.518
Wandering In/Out 1 0 1:18 6.2 01:18.0 0
Agitated Comments 0 0 0:00 0 00:00.0 0
Physical Agression 0 0 0:00 0 00:00.0 0
Crying 0 0 0:00 0 00:00.0 0
Percentage of Total Time Spent Engaged in Behaviors
88%
6% 6%
Listening/Watching 
Sleeping 
Inattentive 
Wandering In/Out 
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APPENDIX F 
SCRIBE TIMELINES OF BEHAVIORS FOR INDIVIDUAL 
PARTICIPANTS 
79
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
IT
L/W
1:00
Subject A
L/W S/L L/W S/L
2:00
Subject A
S/L L/M C/S
3:00
Subject A
C/S L/W S/L H L/S S/L
4:00
Subject A
S/L C/Q L/W S/L
5:00
Subject A
S/L L/S S/L L/W C/Q L/W S/L
6:00
Subject A
S/L
7:00
Subject A
S/L C/Q S/L
8:00
Subject A
S/L L/S S/L L/M
9:00
Subject A
L/M L/S C/S L/W
10:00
Subject A
S/L L/S S/L
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Time
0 10 20 30 40 50 60
11:00
Subject A
S/L L/W S/L
12:00
Subject A
S/L L/W S/L
13:00
Subject A
L/W C/Q S/L L/W
14:00
Subject A
L/W S/L
15:00
Subject A
L/W S/L
16:00
Subject A
S/L L/W S/L
17:00
Subject A
S/L
In
L/W H S/L
18:00
Subject A
S/L L/W S/L
19:00
Subject A
S/L L/W
20:00
Subject A
L/W C/Q S/L
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Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
1:00
Subject A
L/W S/L L/W S/L
2:00
Subject A
S/L L/W
3:00
Subject A
L/W S/L
4:00
Subject A
S/L L/W H S/L
5:00
Subject A
S/L L/W S/L
6:00
Subject A
S/L
7:00
Subject A
S/L L/W S/L
8:00
Subject A
S/L L/W S/L
9:00
Subject A
S/L T L/W S/L
10:00
Subject A
S/L L/W S/L
82
Time
0 10 20 30 40 50 60
11:00
Subject A
S/L L/W S/L
12:00
Subject A
S/L L/W S/L T L/M L/W
13:00
Subject A
L/W S/L L/W
14:00
Subject A
L/W S/L L/W
15:00
Subject A
L/W S/L L/W
16:00
Subject A
L/W S/L L/M
17:00
Subject A
L/M L/W S/L
18:00
Subject A
S/L L/W S/L L/M
19:00
Subject A
L/M L/W
20:00
Subject A
L/W S/L L/M
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Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
1:00
Subject A
L/W T L/W
In
2:00
Subject A
In
L/W T C/S
3:00
Subject A
C/S L/W
In
T
4:00
Subject A
T L/W S/L T
5:00
Subject A
L/M L/W T
In
T
6:00
Subject A
T L/M T L/M
7:00
Subject A
L/M L/W S/L L/M L/W
8:00
Subject A
L/W T L/M T
9:00
Subject A
T L/W
10:00
Subject A
L/W T L/W
84
Time
0 10 20 30 40 50 60
11:00
Subject A
L/W T L/W T L/M
12:00
Subject A
L/M L/W T L/W T
13:00
Subject A
T
In
C/Q S/L L/M T L/W L/M
14:00
Subject A
L/M L/W T D/M TD/M L/M L/W
15:00
Subject A
L/W T L/W
16:00
Subject A
L/W D/M
In
L/W
17:00
Subject A
L/W T
In
L/W T
18:00
Subject A
T L/W T L/M T
19:00
Subject A
L/W T L/M L/W
In
L/W
20:00
Subject A
L/W L/M T
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Time
0 10 20 30 40 50 60
0:00
Subject A
S
1:00
Subject A
S
2:00
Subject A
S
3:00
Subject A
S
4:00
Subject A
S
5:00
Subject A
S
6:00
Subject A
S
7:00
Subject A
S
8:00
Subject A
S
L/W
9:00
Subject A
L/W
10:00
Subject A
L/W
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Time
0 10 20 30 40 50 60
11:00
Subject A
L/W
12:00
Subject A
L/W
13:00
Subject A
L/W
14:00
Subject A
L/W
15:00
Subject A
L/W
16:00
Subject A
L/W
IT
17:00
Subject A
IT
18:00
Subject A
IT S
19:00
Subject A
S
20:00
Subject A
S
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Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
1:00
Subject A
L/W
In
2:00
Subject A
In
L/W
3:00
Subject A
L/W L/S
4:00
Subject A
L/S
5:00
Subject A
L/S
In
6:00
Subject A
In S In
7:00
Subject A
In
L/W
8:00
Subject A
L/W
In
L/W
9:00
Subject A
L/W
In
L/W
10:00
Subject A
L/W
88
Time
0 10 20 30 40 50 60
11:00
Subject A
L/W
In
12:00
Subject A
In
13:00
Subject A
In
14:00
Subject A
In
15:00
Subject A
In
16:00
Subject A
In
L/W
In
17:00
Subject A
In S
18:00
Subject A
S In
L/W
19:00
Subject A
L/W
IT
20:00
Subject A
IT In
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Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
S
1:00
Subject A
S
2:00
Subject A
S IT
L/W
IT
3:00
Subject A
IT
L/W
4:00
Subject A
L/W
5:00
Subject A
L/W C/S C/Q L/W
6:00
Subject A
C/Q
IT
7:00
Subject A
IT
L/S S/L
8:00
Subject A
S/L L/W
9:00
Subject A
L/W
10:00
Subject A
L/W
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Time
0 10 20 30 40 50 60
11:00
Subject A
L/W
12:00
Subject A
L/W
IT
L/W
13:00
Subject A
L/W
14:00
Subject A
L/W L/S
15:00
Subject A
L/S
16:00
Subject A
L/S S/L
IT
17:00
Subject A
IT
L/W
18:00
Subject A
L/W S/L
19:00
Subject A
S/L
20:00
Subject A
S/L
IT
L/W
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Time
0 10 20 30 40 50 60
0:00
Subject A
1:00
Subject A
IT In
2:00
Subject A
In
3:00
Subject A
In
4:00
Subject A
In PAg In
5:00
Subject A
In
6:00
Subject A
In
7:00
Subject A
In
8:00
Subject A
In
9:00
Subject A
In
10:00
Subject A
In
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Time
0 10 20 30 40 50 60
11:00
Subject A
In PAg
12:00
Subject A
In
13:00
Subject A
In
14:00
Subject A
In
L/W
15:00
Subject A
L/W
In
16:00
Subject A
In
17:00
Subject A
In
18:00
Subject A
In
19:00
Subject A
In
20:00
Subject A
In
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Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
1:00
Subject A
L/W
2:00
Subject A
L/W
IT
L/W
3:00
Subject A
L/W
4:00
Subject A
L/W
5:00
Subject A
L/W
6:00
Subject A
L/W
7:00
Subject A
L/W
8:00
Subject A
L/W
9:00
Subject A
L/W
10:00
Subject A
L/W
W
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Time
0 10 20 30 40 50 60
11:00
Subject A
W
12:00
Subject A
W
13:00
Subject A
W
14:00
Subject A
W
15:00
Subject A
W
16:00
Subject A
W
17:00
Subject A
W
18:00
Subject A
W
19:00
Subject A
W
20:00
Subject A
W
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Time
0 10 20 30 40 50 60
0:00
Subject A
In
L/WD/M
1:00
Subject A
D/M
In
C/S L/W
2:00
Subject A
L/W S/L
In
S/L
IT
3:00
Subject A
IT In
D/M L/W
4:00
Subject A
L/W
In IT In
5:00
Subject A
In
S/L
6:00
Subject A
S/L
7:00
Subject A
S/L
8:00
Subject A
S/L S/L C/S L/W D/M
9:00
Subject A
D/M C/S L/W
10:00
Subject A
L/W
IT W
96
Time
0 10 20 30 40 50 60
11:00
Subject A
W IT
12:00
Subject A
IT
D/M C/S
In
S/L L/W
13:00
Subject A
L/W
IT In
14:00
Subject A
L/W
In IT
15:00
Subject A
IT
L/W S/L L/W
16:00
Subject A
L/W S/L O/M L/W
17:00
Subject A
L/W
In
S/L L/W
IT
18:00
Subject A
IT
L/W
IT
L/W L/S S/L O/M
19:00
Subject A
O/M S/L
IT
L/W
In
20:00
Subject A
In
S/L
97
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W D/M L/S L/W
1:00
Subject A
L/W D/M
In
2:00
Subject A
S/L
In
S/L C/Q
3:00
Subject A
C/Q D/M
4:00
Subject A
In
L/W
5:00
Subject A
L/W
6:00
Subject A
L/W
IT In
S/L
7:00
Subject A
S/L L/W S/L
8:00
Subject A
S/L L/W
9:00
Subject A
L/W H L/W
IT
L/W
10:00
Subject A
L/W
IT
L/S S/L
98
Time
0 10 20 30 40 50 60
11:00
Subject A
S/L
IT
L/W
In
L/W S/L
12:00
Subject A
S/L C/Q L/W
13:00
Subject A
L/W
IT
S/L O/M S/L L/W
14:00
Subject A
L/W S/L
IT
15:00
Subject A
IT
L/W S/L L/W
16:00
Subject A
L/W S/L
In
L/W
In
L/W
17:00
Subject A
L/W
In
S/L L/W S/L
18:00
Subject A
S/L
IT
L/W S/L
19:00
Subject A
S/L
IT
S/L L/W
20:00
Subject A
L/W C/Q L/W S/L L/W S/L L/W S/L
99
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
1:00
Subject A
L/W
2:00
Subject A
L/W
In
3:00
Subject A
In
4:00
Subject A
In
L/W
5:00
Subject A
L/W
In
6:00
Subject A
In
7:00
Subject A
In
L/W
8:00
Subject A
L/W
9:00
Subject A
L/W
10:00
Subject A
L/W
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Time
0 10 20 30 40 50 60
11:00
Subject A
L/W
In
12:00
Subject A
In
13:00
Subject A
In S
14:00
Subject A
S
L/W
In
L/W
15:00
Subject A
L/W
S
L/W
16:00
Subject A
L/W
S
17:00
Subject A
S
18:00
Subject A
S
L/W
19:00
Subject A
L/W
In
20:00
Subject A
In
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Time
0 10 20 30 40 50 60
0:00
Subject A
In
1:00
Subject A
In
2:00
Subject A
In
3:00
Subject A
In
4:00
Subject A
In
5:00
Subject A
In
6:00
Subject A
In
7:00
Subject A
In
8:00
Subject A
In
9:00
Subject A
In
10:00
Subject A
In
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Time
0 10 20 30 40 50 60
11:00
Subject A
In
12:00
Subject A
In
13:00
Subject A
In
14:00
Subject A
In
15:00
Subject A
In
16:00
Subject A
In
17:00
Subject A
In
18:00
Subject A
In
19:00
Subject A
In
20:00
Subject A
In
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Time
0 10 20 30 40 50 60
0:00
Subject A
S
1:00
Subject A
S
2:00
Subject A
S
3:00
Subject A
S
4:00
Subject A
S
5:00
Subject A
S
S/L H
In
S/L
6:00
Subject A
S/L L/M H S/L
7:00
Subject A
S/L O/M C/S C/Q L/W S/L S/S
8:00
Subject A
S/S S/L C/Q L/W C/Q L/W H S/L S/S
9:00
Subject A
S/S S/O L/M C/Q L/W
IT
L/W
10:00
Subject A
S/S
In
H S/L S/S
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Time
0 10 20 30 40 50 60
11:00
Subject A
S/S S/L T L/W S/L
12:00
Subject A
S/L S/S C/S
In
L/W S/L
13:00
Subject A
S/L L/W
In
S/L S/S S/L L/W
14:00
Subject A
L/W S/L C/Q L/W
15:00
Subject A
L/W S/S S/L C/Q
16:00
Subject A
C/Q
In
L/W S/L C/Q
17:00
Subject A
C/Q L/W C/QL/W L/S S/L L/S
18:00
Subject A
L/S
IT
L/W S/L O/M
19:00
Subject A
O/M S/L S/S
IT
S/S S/M L/M C/S L/S
20:00
Subject A
L/S C/Q L/WS/L S/S S/L L/M C/S L/S
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Time
0 10 20 30 40 50 60
0:00
Subject A
In
S/L L/S
In
L/M
1:00
Subject A
L/M S/L L/W
In
L/W
2:00
Subject A
L/W S/L L/W
3:00
Subject A
L/W
4:00
Subject A
L/W S/L L/W
5:00
Subject A
L/W S/S S/L L/W
6:00
Subject A
L/W D/M S/L O/M
7:00
Subject A
O/M L/W S/L
8:00
Subject A
S/L L/W S/L
9:00
Subject A
S/L L/W
10:00
Subject A
S/L L/W
106
Time
0 10 20 30 40 50 60
11:00
Subject A
L/W S/L
In
S/L
12:00
Subject A
S/L L/W C/Q L/W
In
13:00
Subject A
In
S/L L/W
14:00
Subject A
L/W S/L L/W
In
15:00
Subject A
In
S/L L/W
16:00
Subject A
L/W
IT
S/L L/M
17:00
Subject A
L/M
In
S/L
18:00
Subject A
S/L L/W
IT
L/W S/L
19:00
Subject A
S/L C/Q L/W
20:00
Subject A
L/W C/Q L/W S/L S/L
107
Time
0 10 20 30 40 50 60
0:00
Subject A
In
1:00
Subject A
In
2:00
Subject A
In
3:00
Subject A
In
4:00
Subject A
In
5:00
Subject A
In
6:00
Subject A
In
7:00
Subject A
In
8:00
Subject A
In
9:00
Subject A
In
10:00
Subject A
In
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Time
0 10 20 30 40 50 60
11:00
Subject A
In
12:00
Subject A
In
13:00
Subject A
In
14:00
Subject A
In
15:00
Subject A
In
16:00
Subject A
In
17:00
Subject A
In
18:00
Subject A
In
19:00
Subject A
In
20:00
Subject A
In
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Time
0 10 20 30 40 50 60
0:00
Subject A
In
1:00
Subject A
In
2:00
Subject A
In
3:00
Subject A
In
4:00
Subject A
In
5:00
Subject A
In
6:00
Subject A
In
7:00
Subject A
In
8:00
Subject A
In
9:00
Subject A
In
10:00
Subject A
In
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Time
0 10 20 30 40 50 60
11:00
Subject A
In
12:00
Subject A
In
13:00
Subject A
In
14:00
Subject A
In
15:00
Subject A
In
16:00
Subject A
In
17:00
Subject A
In
18:00
Subject A
In
19:00
Subject A
In S
20:00
Subject A
S
21:00
Subject A
S
111
Time
0 10 20 30 40 50 60
0:00
Subject A
In
L/W
1:00
Subject A
L/W T T
2:00
Subject A
T S/L L/M
In
3:00
Subject A
In
L/W S/L L/M T L/M
4:00
Subject A
L/M
IT
L/W
5:00
Subject A
L/W S/L T L/W T S/L L/M
6:00
Subject A
L/M
7:00
Subject A
L/M L/W C/Q L/W S/L L/M
8:00
Subject A
L/M L/W C/Q L/W T C/S D/M
9:00
Subject A
D/M T
IT
L/W
10:00
Subject A
S/L L/W
112
Time
0 10 20 30 40 50 60
11:00
Subject A
L/W
In
L/W
12:00
Subject A
L/W S/L
In
L/W S/L
13:00
Subject A
S/L
IT
L/W S/L L/W
14:00
Subject A
L/W T L/M L/W
15:00
Subject A
L/W T L/M S/L L/S L/W
16:00
Subject A
L/W L/M L/W S/L L/W
17:00
Subject A
L/W S/L
18:00
Subject A
S/L
In
S/L
19:00
Subject A
S/L L/W
20:00
Subject A
L/W S/L
113
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W L/S
1:00
Subject A
L/S S/L D/ML/S C/Q L/W
2:00
Subject A
L/W
IT
L/W C/Q S/L L/W
3:00
Subject A
L/W L/S
IT
L/W S/S L/W S/L L/W
4:00
Subject A
L/W S/L L/W
IT
S/L
5:00
Subject A
S/L L/M T S/L C/Q L/S S/L L/M
6:00
Subject A
L/M C/S L/M
7:00
Subject A
L/M L/W T L/M
8:00
Subject A
L/M C/Q L/W L/S T L/M
9:00
Subject A
L/M C/Q T L/M C/Q
10:00
Subject A
C/Q L/M L/W
IT
114
Time
0 10 20 30 40 50 60
11:00
Subject A
IT
T L/M L/W
In
L/M
12:00
Subject A
L/M L/W
IT
L/W L/M C/Q
13:00
Subject A
C/Q L/W L/M C/Q L/S
14:00
Subject A
L/S L/W T L/M C/Q L/W
15:00
Subject A
L/W S/L L/W
16:00
Subject A
L/W L/M
17:00
Subject A
L/M L/W
IT In IT In
S/L
18:00
Subject A
S/L
IT
L/W S/L L/M
19:00
Subject A
L/M
20:00
Subject A
L/M
IT
L/W S/L L/M
115
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
S In
1:00
Subject A
In
L/W
2:00
Subject A
L/W
3:00
Subject A
L/W
In
4:00
Subject A
In IT W
5:00
Subject A
W
6:00
Subject A
W
L/W
7:00
Subject A
L/W
8:00
Subject A
L/W
9:00
Subject A
L/W
10:00
Subject A
L/W
116
Time
0 10 20 30 40 50 60
11:00
Subject A
L/W
12:00
Subject A
L/W
13:00
Subject A
L/W
In
14:00
Subject A
In S
15:00
Subject A
S
L/W
16:00
Subject A
L/W
17:00
Subject A
L/W
18:00
Subject A
S
S/L L/W
19:00
Subject A
L/W
20:00
Subject A
L/W
117
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
1:00
Subject A
L/W
2:00
Subject A
L/W
3:00
Subject A
L/W
4:00
Subject A
L/W
5:00
Subject A
L/W
In
6:00
Subject A
In
L/W
7:00
Subject A
L/W
8:00
Subject A
L/W
9:00
Subject A
L/W
10:00
Subject A
L/W
118
Time
0 10 20 30 40 50 60
11:00
Subject A
L/W
12:00
Subject A
L/W
13:00
Subject A
L/W
In
14:00
Subject A
In IT
L/W
15:00
Subject A
L/W
S
16:00
Subject A
S In
17:00
Subject A
In
L/W
18:00
Subject A
L/W
S
L/W
19:00
Subject A
L/W
In
L/W
20:00
Subject A
L/W
In
119
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
1:00
Subject A
L/W
In
2:00
Subject A
In
T L/W
3:00
Subject A
L/W
In
4:00
Subject A
In IT
L/W S/L S/S
5:00
Subject A
S/S T L/W
IT
T
6:00
Subject A
T L/W T L/W T L/W
7:00
Subject A
T L/W T
8:00
Subject A
T L/W
9:00
Subject A
L/W
10:00
Subject A
L/W
In
120
Time
0 10 20 30 40 50 60
11:00
Subject A
In W IT
L/W
IT
L/W
12:00
Subject A
T
13:00
Subject A
T L/W T L/W
14:00
Subject A
L/W T L/W
IT
L/W
15:00
Subject A
L/W
16:00
Subject A
L/W
17:00
Subject A
L/W
18:00
Subject A
L/W
19:00
Subject A
L/W
20:00
Subject A
L/W
AC
D/M
121
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
S
1:00
Subject A
S
T L/W
2:00
Subject A
L/W T S/L T L/W
3:00
Subject A
L/W T
In
4:00
Subject A
In
L/W T L/W T
5:00
Subject A
T L/W T
6:00
Subject A
T L/W T
7:00
Subject A
T L/W L/W T S/L L/M
8:00
Subject A
L/M L/W T
9:00
Subject A
T L/W
10:00
Subject A
L/W T L/M L/W T
122
Time
0 10 20 30 40 50 60
11:00
Subject A
T L/W T
12:00
Subject A
T L/W T
13:00
Subject A
T L/W T
14:00
Subject A
T L/W D/M L/W
15:00
Subject A
L/W
In IT
L/W S/L L/M L/W
16:00
Subject A
L/W L/W D/M L/W
17:00
Subject A
L/W
In
L/W D/M
18:00
Subject A
D/M L/W T L/M
19:00
Subject A
L/M L/W
20:00
Subject A
L/W T
123
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W
1:00
Subject A
L/W S/L L/W
2:00
Subject A
L/W
3:00
Subject A
L/W S/L
4:00
Subject A
S/L L/W
5:00
Subject A
L/W S/L L/W
6:00
Subject A
L/W S/L
7:00
Subject A
S/L L/W
In
S/L
8:00
Subject A
S/L L/W S/L
9:00
Subject A
S/L
In
L/W
10:00
Subject A
S/L L/W
124
Time
0 10 20 30 40 50 60
11:00
Subject A
L/W
In
L/W
In
12:00
Subject A
IT
L/W S/L
13:00
Subject A
S/L L/W S/L
14:00
Subject A
S/L L/W S/L
In
15:00
Subject A
In
L/W S/L L/W
16:00
Subject A
L/W
In
L/W
17:00
Subject A
L/W S/L
18:00
Subject A
S/L L/W
In
19:00
Subject A
In
L/W
In IT
20:00
Subject A
IT
L/W
W
125
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W S/L
1:00
Subject A
S/L C/Q
2:00
Subject A
C/Q S/L
3:00
Subject A
S/L L/W S/L
4:00
Subject A
S/L L/W
5:00
Subject A
L/W S/L L/W S/L
6:00
Subject A
S/L
7:00
Subject A
S/L L/W S/L
8:00
Subject A
IT
L/W S/L S/O
9:00
Subject A
S/O S/L C/Q
10:00
Subject A
C/Q S/L C/Q L/W
126
Time
0 10 20 30 40 50 60
11:00
Subject A
L/W S/L
IT
L/W S/L
12:00
Subject A
S/L L/W S/L L/W
13:00
Subject A
L/W
IT
L/W S/S S/L L/W
14:00
Subject A
L/W S/L L/W C/QL/W
15:00
Subject A
L/W C/Q S/L C/Q
16:00
Subject A
C/Q L/W S/L L/W
17:00
Subject A
L/W S/L
18:00
Subject A
S/L L/W S/L
19:00
Subject A
S/L
20:00
Subject A
L/W S/L
127
Time
0 10 20 30 40 50 60
0:00
Subject A
In
L/W
In
1:00
Subject A
In
2:00
Subject A
In
3:00
Subject A
In
4:00
Subject A
In
5:00
Subject A
In
6:00
Subject A
In
7:00
Subject A
In
8:00
Subject A
In
9:00
Subject A
In
10:00
Subject A
In
128
Time
0 10 20 30 40 50 60
11:00
Subject A
In
12:00
Subject A
In
13:00
Subject A
In
S/L L/W
14:00
Subject A
L/W
In
15:00
Subject A
In
16:00
Subject A
In
17:00
Subject A
In
S/L
18:00
Subject A
S/L
In
S/L
19:00
Subject A
S/L
20:00
Subject A
S/L
In
129
Time
0 10 20 30 40 50 60
0:00
Subject A
L/W L/S
IT
L/W
1:00
Subject A
L/W
In
L/W
In
2:00
Subject A
In
L/W
In
3:00
Subject A
In
S/S
IT
4:00
Subject A
IT In
5:00
Subject A
In IT In IT In
6:00
Subject A
In IT
7:00
Subject A
IT In IT In
8:00
Subject A
IT In
9:00
Subject A
In IT In
10:00
Subject A
In IT In
130
Time
0 10 20 30 40 50 60
11:00
Subject A
In
12:00
Subject A
In
13:00
Subject A
In
14:00
Subject A
In
15:00
Subject A
In
S/L S/O L/S
16:00
Subject A
L/S
In
17:00
Subject A
In IT In
S/O
18:00
Subject A
S/O C/Q
In
S/L
19:00
Subject A
S/L
In
20:00
Subject A
In IT
L/S S/L S/O L/S
131
Time
0 10 20 30 40 50 60
0:00
Subject A
In
1:00
Subject A
In S
2:00
Subject A
S
3:00
Subject A
S
4:00
Subject A
S
L/W
In
5:00
Subject A
In S
L/W
6:00
Subject A
L/W
S
7:00
Subject A
S
8:00
Subject A
S S
9:00
Subject A
S
10:00
Subject A
S
132
Time
0 10 20 30 40 50 60
11:00
Subject A
S
12:00
Subject A
S
L/W
13:00
Subject A
L/W
S In
14:00
Subject A
In
15:00
Subject A
In
16:00
Subject A
In
17:00
Subject A
In
18:00
Subject A
In
L/W
In
19:00
Subject A
In
20:00
Subject A
In
L/W
In
133
Time
0 10 20 30 40 50 60
0:00
Subject A
S
1:00
Subject A
S
2:00
Subject A
S
3:00
Subject A
S
4:00
Subject A
S
5:00
Subject A
S
6:00
Subject A
S
7:00
Subject A
S
8:00
Subject A
S
9:00
Subject A
S
10:00
Subject A
S
134
Time
0 10 20 30 40 50 60
11:00
Subject A
S
12:00
Subject A
S
13:00
Subject A
S
14:00
Subject A
S
15:00
Subject A
S
16:00
Subject A
S In S
17:00
Subject A
S In
18:00
Subject A
In S
19:00
Subject A
S In W
20:00
Subject A
W
135
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX G 
COPY OF PRE-RECORDED COMPACT DISK 
136
References 
 
Abikoff, H., Courtney, M., Seizbel, P., Koplewicz, H. (1996). The Effects of 
Auditory Stimulation on the Arithmetic Performance of Children with 
ADHD and Nondisabled Children. [Electronic version]. Journal of 
Learning Disabilities, 29, 238-246. 
 
Alzheimer’s Association. (2004). Alzheimer’s disease fact sheet. [Electronic 
version]. Chicago, IL. 
 
Alzheimer’s Association. (2005). Alzheimer’s disease statistics fact sheet. 
[Electronic version]. Chicago, IL. 
 
Alzheimer’s Association. (2005). Behavioral and psychiatric Alzheimer’s 
symptoms fact sheet. [Electronic version]. Chicago, IL.  
 
Alzheimer’s Assocation. (2003). Stages of Alzheimer’s disease fact sheet. 
[Electronic version]. Chicago, IL. 
 
Asida, S. (2000). The effect of reminisence music therapy sessions on changes 
in depressive symptoms in elderly persons with dementia. Journal of 
Music Therapy, 37(3), 170-182. 
 
Bogner, J., Corrigan, J.D., Stange, M., & Rabold, D. (1999). Reliability of the 
Agitated Behavior Scale. [Electronic version]. Journal of Head 
Trauma Rehabilitation, 14, 91-96. 
 
Boldt, S. (1996). The effects of music therapy on motivation, psychological 
well-being, physical comfort, and exercise endurance of bone marrow 
transplant patients. [Electronic version]. Journal of Music Therapy, 33, 
164-188. 
 
Brotons, M. (2003).  Music therapy with Alzheimer’s patients and their family 
caregivers:  A pilot project. [Electronic version]. Journal of Music 
Therapy, 40(2), 138-50. 
 
Brotons, M., Koger, S., & Pickett-Cooper, P. (1997). Music and Dementias:  
A Review of Literature. [Electronic version]. Journal of Music 
Therapy, 34, 204-245. 
 
Brotons, M., Pickett-Cooper, P.K. (1996). The effects of music therapy 
intervention on agitation behaviors of Alzheimer’s Disease patients. 
[Electronic version]. Journal of Music Therapy, 33, 2-18.  
 
137
Burleson, S., Center, D., Reeves, H. (1989). The effect of background music 
on task performance in psychotic children. Journal of Music Therapy, 
26(4), 198-205. 
 
Casby, J., & Holm, M. (1994). The effect of music on repetitive disruptive 
vocalizations of persons with dementia. The American Journal of 
Occupational Therapy, 48(10), 883-889. 
 
Cevasco, A. & Grant, R. (2003). Comparison of different methods for eliciting 
exercise-to-music for clients with Alzheimer’s disease. [Electronic 
version]. Journal of Music Therapy, 40(1), 41-56. 
 
Chetta, H. (1981).  The effect of music and desensitization on preoperative 
anxiety in children.  Journal of Music Therapy, 18(2), 74-87. 
 
Clair, A. A. (1996). The effect of singing on alert responses in persons with 
late stage dementia. [Electronic version]. Journal of Music Therapy, 
33, 234-247. 
 
Clark, M., McCorkle, R., Williams, S. (1981). Music Therapy-Assisted Labor 
and Delivery.  Journal of Music Therapy, 18(2), 88-100. 
 
Corrigan, J.D. (1989). Development of a scale for assessment of agitation 
following traumatic brain injury. Journal of Clinical and Experimental 
Neuropsychology, 11, 261-277. 
 
Corrigan, J.D., Bogner, J.A., & Tabloski P.A. (1996). Comparisons of 
agitation associated with Alzheimer's disease and acquired brain 
injury. [Electronic version]. The American Journal of Alzheimer's 
Disease, 11(6), 20-24. 
 
Froehlich, M.A. (1984). A comparison of the effect of music therapy and 
medical play therapy on the verbalization behavior of pediatric 
patients.  Journal of Music Therapy, 21(1), 2-15. 
 
Groene, R. (2001).  The effect of presentation and accompaniment styles on 
attentional and responsive behaviors of participants with dementia 
diagnoses. [Electronic version]. Journal of Music Therapy, 38(1), 36-
50. 
 
Groene, R., Zapchenk, S., Marble, G., & Kantar, S. (1998). The effect of 
therapist and activity characteristics on the purposeful responses of 
probably Alzheimer’s disease participants. [Electronic version]. 
Journal of Music Therapy, 35(2), 119-136. 
 
138
Hanser, S., Larson, S., & O’Connell, A. (1983). The effect of music on 
relaxation of expectant mothers during labor.  Journal of Music 
Therapy, 20(2), 50-58. 
 
Haun, M., Mainous, R., & Looney, S.  (2001). Effect of music on anxiety of 
women awaiting breast biopsy. [Electronic version]. Behavioral 
Medicine, 27(3), 127-132. 
Hernandez-Ruiz, E. (2005). Effect of music therapy on the anxiety levels and 
sleep patterns of abused women in shelters. [Electronic version]. 
Journal of Music Therapy, 42(2), 140-158. 
 
Koger, S., Chapin, K., & Brotons, M. (1999). Is music therapy an effective 
intervention for dementia? A meta-analytic review of literature. 
[Electronic version]. Journal of Music Therapy, 36(1), 2-15. 
 
Malone, A. (1996). The effects of live music on the distress of pediatril 
patients receiving intravenous starts, venipunctures, injections, and 
heel sticks. [Electronic version]. Journal of Music Therapy, 33, 19-33. 
 
Millard, K., & Smith, J. (1989) The influence of group singing therapy on the 
behavior of Alzheimer’s disease patients. Journal of Music Therapy, 
26(2), 58-70. 
 
Mungas, D., Weiler, P., Franzi, H. R., & Henry, R. (1989).  Assessment of 
disruptive behavior associated with dementia:  the Disruptive Behavior 
Rating Scale.  Journal of Geriatric Psychiatry and Neurology, 2(4), 
196-202. 
 
Music Educators National Conference. (1996).  Get America Singing…Again! 
(Vol. 1).  Milwaukee, WI: Hal Leonard. 
 
Music Educators National Conference. (2000).  Get America Singing…Again! 
(Vol. 2).  Milwaukee, WI: Hal Leonard. 
 
Otto, D., Cochran, V., Johnson, G., Ann Clair, A. (1999).  The influence of 
background music on task engagement in frail, older persons in residential 
care. [Electronic version]. Journal of Music Therapy, 36, 182-195. 
 
Pollack, N., & Namazi, D. (1992). The effect of music participation on the 
social behavior of Alzheimer’s disease patients.  Journal of Music 
Therapy, 29(1), 54-67. 
 
Prickett, C., & Moore, R. (1991). The use of music to aid memory of 
Alzheimer’s patients.  Journal of Music Therapy, 28(2), 101-110. 
 
139
Sambandham, M., & Schirm, V. (1995). Music as a nursing intervention for 
residents with Alzheimer’s disease in long-term care. Geratric 
Nursing, 16(2), 79-83. 
 
Tabloski, P.A., McKinnon-Howe, L., & Remington, R. (1995). The 
relationship between music and agitation in cognitively impaired 
nursing home residents. American Journal of Alzheimer's Care and 
Related Disorders Research, 10(1), 10-15.  
Thomas, D., Heitman, R., & Alexander, T. (1997). The effects of music on 
bathing cooperation for residents with dementia. [Electronic version]. 
Journal of Music Therapy, 34, 246-259. 
140
